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- F D OF THE INVENTION
The present invention relates to pre-filled
R ampoules, carpules, or cartridges for administering

injections of medicinal fluids to patients. More

5 specifically, the invention relates to such devices
having a retractable needle feature for rendering them
non-reusable and safely disposable.

BACKRGROUND OF THE INVENTION

10 Since the late 1980s, a variety of retractable
needle injection syringes have been developed to
decrease the risk of needle stick injuries after
intravenous or intramuscular administration of fluid
medication. Such syringes may be broadly categorized

15 as having a manually retractable needle or an
automatically retractable needle. In manually
retractable needle syringes, the piston of the syringe
is adapted to engage the needle or the needle hub and
to permit the needle or hub to be withdrawn into the

20 barrel of the syringe when the piston is pulled
rearwardly after an injection stroke. Such syringes
are exemplified by U.S. Patent No. 4,507,117 to Vining
et al.; U.S. Patent No. 4,692,156 to Haller; and U.S.
Patent No. 4,710,170 and numerous later variations

25 thereof, to Haber et al.

In automatically retractable needle syringes, a
spring-loaded retraction mechanism is provided for
driving the needle into an interior compartment upon
actuation of a latch associated with the retraction

30 mechanism. Such syringes are shown and described in
U.S8. Patent No. 4,994,034 to Botich and Halseth.

Prior to retracting the needle, the
aforementioned retractable needle syringes are used in
substantially the traditional manner, e.g., by

35 initially drawing fluid medication into the syringe by
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practice for preparing an injection can be wasteful,
hazardous, and can lead to dosage errors. Moreover,
10 in an emergency situation, precious moments can be
lost while an injection is prepared. To circumvent
these problemé, several types of pre-filled injection
systems, such as Sterling Winthrop's "CARPUJECT",
Wyeth-Ayerst Laboratories' "TUBEX" and Abbot
15 Laboratories' "ABBOJECT" injection systems, have
become popular alternatives to the traditional vial-
and-syringe method of storing and administering
injectable medications.
It would be desirable to provide the advantages
20 of automatic needle retraction for pre-filled fluid
medication injection systems and to further improve
such pre-filled injection systems for reduced
manufacturing costs and enhanced ease of use. Because
of the substantial market penetration and professional
25 acceptance of the aforementioned commercially-
available injection systems, it would also be
desirable to provide automatic retraction capability
for pre-filled injection ampoules that are compatible
with presently available injector assemblies.

30
SUMMARY OF THE INVENTION .
In accordance with the present invention, there
are provided pre-filled medication ampoules or .

cartridges having automatic needle retraction

35 capability. Such ampoules are each provided with a
spring-loaded retraction mechanism wherein a plurality
of axially-extending fingers retain the needle in a
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dosage of the nedication is adjusted, and air bubbles 5 renoved fromthe
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projecting configuration, and wherein an injection

piston
needle

is configured to release the fingers from the
when an injection stroke is completed. 1In one

preferred embodiment, the barrel of the ampoule is

formed

to mate with an injector assembly having a

plunger for driving the piston forward within the
cartridge to administer an injection.

According to an alternative embodiment of the
invention, a self-contained pre-filled injection

system

is provided wherein a separate injector

assembly is not required. In this alternative

embodiment of the invention, a needle cap provides a

15

fluid seal for retaining a fluid medication within an
injection cartridge. After the needle cap is removed
from the forward end of the cartridge, the cap is used
as a plunger for driving a piston within the cartridge

20

25

30

to administer an injection.

According to another alternative embodiment of

the invention, fluid medication is packaged in a

cartridge having a rupturable seal covering one end.
A plunger is positioned within the other end of the
cartridge. The cartridge is adapted for insertion

into a

tubular needle-bearing sleeve having an

automatic needle retraction mechanism. The needle
comprises a rearward-extending sharpened end for
rupturing the rupturable seal when the cartridge is

advanced within the sleeve prior to administering an

injection.

According to another embodiment of the invention,

fluid medication is provided in a cartridge having a

puncturable stopper which is slidably positioned

within

the forward end of the ampoule. A compatible

injection device is provided with a barrel for

35

receiving the cartridge, and a hollow rod for holding
the stopper at a fixed position while the cartridge is
urged into the barrel to eject fluid medication
through the rod. At the end of the injection stroke,
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The foregoing summary, as well as the following
detailed description, will be best understood in
conjunction with the attached drawings in which:

10 FIG. 1A is a cross-sectional view of a

retractable needle injection ampoule and an

injector assembly therefor, according to a
first embodiment of the invention;

FIG. 1B is a cross-sectional view of the ampoule

15 of FIG. 1A with the needle in the retracted
position;

FIG. 2 is an exploded view of a latching assembly
for selectively retaining the needle within
the ampoule of FIG. 1lA;

20 FIG. 3 is a cross-sectional view of a retractable
needle injection ampoule and an injector
assembly according to a second embodiment of
the invention;

FIGS. 4A-4C are partial sectional views of a

25 - self-contained retractable needle injection
ampoule and injector, in respective
configurations prior to, during, and after
use thereof;

FIG. 5A is a partial sectional view of a fourth

30 embodiment of a retractable needle injection
ampoule in an initial configuration;

FIG. 5B is perspective view of the injection
ampoule of FIG. 5A, in a prepared
configuration;

35 FIG. 5C is a partial sectional view of the
injection ampoule of FIG. 5A, in a
configuration after use thereof;
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FIGS. 6A-6B are enlarged partial sectional views
of portions of the injection ampoule shown

. in respective FIGS. 5A-5B;
FIGS. 7A~7C are partial sectional views of a
- 5 fourth embodiment of a retractable needle

injection ampoule, in respective
configurations prior to, during, and after
use thereof;
FIG. 8 is a sectional view of the injection
10 ampoule taken along the line 8-8 of FIG. 7A;
FIG. 9 is a sectional view of a portion of an
injection ampoule taken along the line 9-9
of FIG. 8; and
FIG. 10 is a sectional view of a fifth embodiment
15 of a retractable needle injection ampoule
apparatus.

DETAILED DESCRIPTION
Referring now to FIG. 1A, there is shown a
20 retractable needle injection ampoule 10 and an
attachable injector assembly 12. The ampoule 10 has a
main body or housing 14, which comprises a tubular
barrel l1l4a, a reduced diameter tubular forward portion
l4c, and a frustoconical portion 14b disposed between
25 the barrel 14a and the forward portion l1l4c. The rear
end of the barrel 1l4a is open to receive a piston 18
therein during assembly of the ampoule. The interior
of the barrel 14a defines a chamber 20 containing a
volume of medicinal fluid, preferably in an amount
30 sufficient for a single dose of the fluid or in an
amount preferred for administration to a single
patient, is contained within the remaining forward
portion of the barrel 14a in front of the piston 18.
A séaling member 22 is engaged within a seat 23 formed
35 in the forward end of the piston 18. The sealing
member 22 is slidably engaged with the interior of the
barrel 14a forming a seal to prevent the fluid from



projecting configuration, and wherein an injection pi ston is configured

to release the fingers fromthe . needl e when an injection stroke is
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suitable inert material. For storage of other
medications, glass may be preferred for forming the
barrel 14.

10 A tubular needle 16 extends from the forward end
of the ampoule 10. The needle is preferably made of
stainless steel for chemical compatibility with
various medications. The rear or back end of the
needle 16 includes an enlarged head 30 positioned

15 thereon. In the configuration shown in FIG. 1A, the
rear portion of the needle 16 extends generally
axially within a spring housing assembly 28. The
spring housing assembly 28 is held within the forward
portion 14c of the main housing 14. A spring 40

20 surrounds the needle 16 within the spring housing
assembly. The spring housing assembly 28 includes a
front alignment portion 26 and a rear needle retaining
portion 32. The front alignment portion 26 has an
needle guideway 27 formed in the forward portion

25 thereof, through which the needle 16 extends in the
projecting configuration. The needle guideway 27 is
sized for maintaining the needle 16 in axial
alignment. A sealing member 29, such as a resilient
washer, silicone plug, or puncturable disc, is

30 disposed within an interior circumferential channel
formed within the forward portion of the front
alignment portion 26. The sealing member 29
surrounds the needle 16. The sealing member 26
further promotes axial alignment of the needle 16, and

35 also serves to prevent fluid from passing thfough the
needle guideway 27 subseguent to retraction of the

needle 16. o -
laced

"



automati c needl e retracti on nmechanism The needle 25 conprises a

T earwar d- ext endi ng shar pened end for rupturing the rupturable seal
when the cartridge is advanced within the sleeve prior to

adm ni stering an i nj ection. According to another embodi ment

‘of the invent ‘8 ‘gﬁg fluid medication is provided in a car tcdrigesisss ng a
puncturable s gﬁ which is slidably positioned within the forward

end of the anpoule. A conpatible’ i npection device is provided with a
barrel for receiving the cartridge, and a hollow rod for holding 35
the stopper at a fixed position while the cartridge is urged into the
barrel to eject flurRenegbnttabignment tnembeyh 26hdsr ddrmly &hgagsdtl of the

I nj ection Strobﬁthin the forward portion 14c of the main housing 14,

. e.g. by friction. The engagement of the alignment
menrber 26 within the forward portion 14c of the

. 5 housing 14 may be- further secured by epoxy or
ultrasonic welding. Other effective means for
securing the alignment member 26 within the forward
portion l4c of the housing 14 include cooperative
bayonet projections and grooves (not shown) formed

10 upon the alignment member 26 and within the forward

portion 1l4c, locking screw threads, or equivalent
structures for providing for secure assembly of the
respective components.

The tubular needle retaining portion 32 is

15 ©positioned to form the rear of the spring housing
assembly 28, The forward end of the needle retaining
.member 32 abuts against the rearward end of the front
alignment member 26. The rear end of the needle
retaining member 32 is provided with a latch mechanism

20 generally designated 34.

A tubular removable sheath or cap 19 is removably
mounted on the exterior of the forward portion 1l4c of
the housing 14. The cap 19 is held upon the forward
portion 14c of the housing by, for example, |

25 cooperative engagement between a lateral protrusion 21
formed upon the exterior of the forward portion 14c of
the housing 14 and an annular mating recess 25 formed
within the rear of the cap 19. The cap 19 surrounds
and shields the needle 16 prior to use of the ampoule

30 10. The tip of the needle 16 is positioned or

| embedded within a plug member 24. The plug member 24
seals the forward end of the needle 16 in order to
prevent the fluid 20 from leaking out of the tip of
the needle 16 prior to use of the ampoule. The plug

35 member 24 is preferably engaged with the interior of
the cap 19, so that when the cap 19 is removed from
the housing 14 to expose the needle immediately prior

H%B&mRﬁmﬁ
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the cartridge is further urged into the barrel to rel ease an autonmatic
needl e retracti on nechani sm for retracting the needle into a forward
portion of the rod. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS

The foregoingw§gﬂaﬁ#y, as well as the follow ng detailpdn@sﬁuﬂﬁanipn,
w Il be béest ‘Understood in conjunction with the attached drawings in
whi ch: 10 FIG 1A is a cross-sectjgpnal view of a )
retractabl e needl e injection anpoul e and an i nj ector
assenbly therefor, according to a first enbodi ment of the

i nvention; to admiRfi€tetBngsan impsstiett itirealplvigewenber heq aigpoul e 15

of FIG 1A with i%%e_%ﬁobgdt ?foﬁe%ﬁé‘cé of the needle 1POSi tion;
FIG 2 is an exploded view of a latching assenbly
The plug member 24 may be formed within the cap
19 during assembly thereof by depositing a quantity of
5 a silicone elastomer, or other material suitable for
subsequent penetration by the needle 16, within the
forward interior of the cap 19. The material employed
to form the plug should be selected for biological and
chemical compatibility with the medicinal fluid, to

10 avoid contamination of the fluid, allergic reactions,
or other undesirable effects. After the elastomer has
cured, the cap 19 is urged onto the forward portion
14c of the housing 14. As the cap 19 is positioned
upon the housing 14, the needle penetrates the plug

15 member 24 to be sealed thereby.

The rear end of the barrel 14a is open to receive
a piston 18 therein. The piston 18 includes a shaft
46 positioned axially within the barrel 1l4a and having
an axial channel or cavity 48 formed therein. An

20 annular groove 23 is formed about the forward end of
the piston 18 for retaining a sealing member or O-ring
22. The cavity 48 is appropriately sized to receive
the needle 16 therein when the needle 16 is retracted.
The rear end of the axial cavity is closed by an end

25 member or piston cap 56. The piston cap 56 abuts
against, or is joined to, the rear of the piston shaft
46. An engaging member, such as a boss 58, is formed
on the cap 56 and extends from the rear surface of the
piston 18.

30 The piston 18 and the barrel l1l4a include
cooperating means for positioning and retaining the
piston toward the rear of the barrel 14a and for
preventing rearward motion of the piston 18 out of the
rear of the barrel 14a. For example, an annular

35 detent 44 may be formed circumferentially about the
interior of the barrel 1l4a for engaging one or more
tabs 45 projecting radially from the exterior of the



for selectively retaining the needle wthin t he anpoul e of

"FIG 1A, 20 FIG 3 is a cross-sectional view of a retractable
needl e i njection anpoul e and an i njector assenbly accordi ng
to a second enbodi nent of the invention;’ FI GS
T4A-4C are pav%aJ{ gFtional views of a 25 sel f - aThusored49
retractabl e needl e 1njection anpoul e and injector, in
respective configurationsgpLior to, during, and after

use thereof; FIG 5A is a partial sectional view of a fourth 30
enbodi nent of a retractable needle injection anpoul e in an

initial configpistomni8. The detdﬁﬂ34455rbfepebtpeha$\amwbhadqﬁenyua

i njection F
an led rear ?%}‘Qc% Qnd BGmo% se | O%(Fgéﬁﬁcul

configuration; IS a partla V|em10 t he

i nj ection anpofPEwa¥d murfage. | The tabs 45 have ComplAMeRkakY on after use
t her eof ; angled surfaces to permit the piston to be inserted
. S into the barrel 14a and positioned as shown in FIG. 1A

during assembly of the ampoule 10. A removable rear
cap (not shown) may also be provided to cover the rear
of the barrel 14a prior to use, in order to prevent
the rear of the piston 18 from being accidentally or

10 inadvertently pushed upon during transportation,
storage, or other handling of the ampoule 10.

The medicinal fluid contained within chamber 20
and stored within the ampoule 10 prior to use, may be
charged during assembly of the ampoule 10 as follows.

15 The main housing 14 is initially provided with neither
the piston 18 nor the spring housing assembly 28
installed therein. First, the piston 18 is inserted
into the rear of the barrel 14a and is urged into
engagement with the detent 44. Then, holding the main

20 housing 14 upright, the volume of fluid 20 may be
dispensed from a suitable dispenser into.the ampoule
10 through the axial cavity within the forward portion
14c of the housing. The spring housing assembly 28,
"and the associated needle 16 may then be installed in

25 the forward portion 1l4c of the housing. The spring
housing assembly 28 may be installed by first
inserting the needle retaining portion 32 into the
forward portion 1l4c, positioning the needle 16 and the
surrounding spring 40 within the needle retaining

30 portion 32, and then sliding the front alignment

- portion 26 of the spring housing assembly 28 onto the
needle and into engagement with the forward portion
l14c of the main housing 14 in accordance with the
aforementioned engagement means therebetween. The

35 small volume of air remaining within the needle may be

\\m\ i ﬁ

purged by the user prior to administering an
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"FIGS. 6A-6B are enlarged partial sectional views of portions
of the injection anmpoul e shown in respective FIGS. 5A-5B
FIGS. 7A-7C are partial sectional views of a 5 . fourth

“enbodi ment  of wa oh/pigasCt abl e needl e I nj ecti on FOTAIS96/E8649 N
respective configurations prior to, during, and after
use thereof; FIG 8 is a sect+poa+ view of the injection 10
anmpoul e taken along the line 8-8 of FIG 7A FIG 9is a
sectional view of a portion of an . .Jnjection anpoul e taken
al ong the | i ne imjgction, as is customary in administering

injections.

In an alternative assembly procedure, the front
alignment portion 26 and the needle retaining portion
5 32 of the spring housing assembly 28 may be secured
together by suitable means, e.g. epoxy, in order to
assemble the spring housing assembly 28 to contain the
needle 16 prior to engagement with the main housing
14.

10 In yet another filling and assembly procedure,
the spring housing assembly 28 may initially be
secured in engagement with the main housing 14. Then,
the ampoule is positioned vertically with the open
rear end of the barrel 14a facing upward to receive

15 the medicinal fluid from a dispenser. If the surface
tension of the fluid, and the diameter of the needle
bore, are not sufficient to support the volume of
dispensed fluid, then the tip of the needle 16 should
be blocked or plugged to prevent the fluid from

20 leaking out of the needle during filling. After the
desired volume of fluid has been dispensed into the
barrel 14a, the piston 18 is aligned with the rear of
the barrel 14a and urged therein to the extent that a
fluid seal is achieved between the piston 18 and the

25 rear of the barrel 14a. The vertical orientation of
the ampoule may then be reversed, so that the needle
points upward. The tip of the needle 18 is then
unplugged or unblocked. The piston 18 is then urged
further into the barrel 14a to engage the tabs 45 with

30 the annular detent 44. As the piston 18 is so
positioned, any air within the barrel 14a will be
purged from the ampoule through the needle 16. After
the piston 18 has been properly positioned within the
barrel 14a, the needle cap 19 is securely mounted onto

35 the forward portion 1l4c of the housing 14 to
subsequently shield the needle and to position the

plug 24 upon the tip of the needle. —-

This Sheet Has Been Reﬂlaced

AR




of FIG 8; and FIG 10 is a sectional view of a fifth enbodi ment

15 _ of a retractable needle injection anpoul e

appar at us. DETAI LED DESCRI PTI ON Referring nowto FIG 1A,
there is shown a 20 retractable needle injection anpoule 10 and an
attachabl e i 5.{] passenbly 12. The anpoule 10 has a IPTIUSBEILBG490 1
housi ng 14, I Ch conprises a tubul ar barrel 14a, a reduced di aneter
t ubul ar forward portion 14c, and ajfjrustoconical portion 14b di sposed
between 25 the barrel 14a and the forward portion 14c. The rear end
of the barrel 14a is open to receive a piston 18 therein during
assenbly of the arrm:uﬂee: mEthodst ofi 6i11ing tiie tampduke &l0,1 48CkeBBnes a
chamber 20 co g, sukRRCLALoEH hoFeddtd s Myl erably in an
anount 30 suf a si ngl e dose d ol in_an anount
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the filling procedure in order to maintain the desired
purity of the medicinal fluid.

The barrel 14a of the ampoule 10, and the piston
18 therein, are preferably adapted for engagement with

10 an injector assembly 12 of the type embodied in the
"PUBEX" injector assembly, made by Wyeth-Ayerst
Laboratories of Philadelphia, Pennsylvania. Briefly,
the injector assembly 12 includes a boedy 71 having
finger grips 74 extending therefrom. The injector

15 assembly further includes a chuck 70 sized to receive
the barrel l1l4a therein. The chuck 70 has a
cylindrical collar 73 in threaded engagement with the
body 71. After the barrel is inserted into the chuck
70, the collar 73 is screwed onto the body 71 in order

20 to deform a concentric inner sleeve 72 of the chuck 70
into frictional engagement with the exterior of the
barrel 14a. Alternatively, there may be employed an
injector assembly such as that described in U.S.
Patent No. 4,642,103, the disclosure of which is

25 incorporated by reference herein.

The injector assembly 12 further includes a
plunger rod 76, which is slidably disposed within a
central bore 77 formed in the body 71. A tip member
78 is attached to the forward end of the plunger rod

30 76. The tip member 78 has an axial bore for reéeiving
the boss 58 of the piston 18, and is preferably
internally threaded for securing engagement with the
external threads formed on the boss 58. ' The rear end
of the plunger rod 76 comprises a broadened actuating

35 surface 76a upon which force is applied by a user
during administration of an injection for urging the
plunger rod 76 in the forward direction. The ampoule



35 in the forward end of the piston 18. The sealing menber 22 is

slidably engaged with the interior of the barrel 14a formng a seal to
prevent the fluid from - 6-

| eaki ng out of the chanber 20 through the rear of the barrel 14a.

The barrel 14 is ﬁggferably formed of a materi al t hat perredhemisanl | y
conpati bl e VWW%?f' fluid 5 nedication to be stored in the chanber 20. For
storage of some nedications, polypropylgge.is a sui table inert

material. For storage of other medi cati ons, glass may be preferred for
formng the .
10 is further compatible with other known injector

assemblies, such as those wherein the ampoule 10 may
be positioned as a cartridge within a cooperating
channel of the injector assembly.

5 In order to administer the medicinal fiuid to a

- patient, the injector assembly 12 is secured to the

rear of the ampoule so that the chuck 70 grips the
exterior of the barrel and the plunger rod tip 78
engages the boss 58. The cap 19 is then removed to

10 expose the needle 16. The user may then administer
the medicinal fluid to a patient by penetrating the
skin of the patient and then urging the plunger rod 76
in the forward direction to cause the piston 18 to
expel the medicinal fluid through the needle 16 and

15 into the patient. Alternatively, the needle 16 may be
used to penetrate an injection port of an intravenous
access device connected with the patient, for
administration of a so-called "IV push".

The barrel 14a is preferably transparent and has

20 graduations (not shown) thereon for indicating the
volume of fluid contained therein. Prior to
administering the medicinal fluid to a patient, the
user may expel an initial volume of fluid from the
ampoule in order to obtain a desired, smaller dose of

25 the fluid for delivery to the patient.

After the fluid has been administered to the
patient, the needle 16 is removed from the patient, or
from the injection port. The needle 16 may then be
retracted into the ampoule 10 by the user applying a

30 firm compressive force, preferably in excess of the
force required to expel fluid during an injection
stroke, to the rear of the plunger rod 76. A
retraction mechanism responsive to such compressive
force, which is described hereinbelow, then causes the

35 needle 16 to be withdrawn in to the ampoule 16, so
that the needle 16 no longer presents a sharp injury
hazard. The injector assembly 12 is then removed from



barrel 14. 10 A tubul ar needle 16 extends fromthe forward end

“of the anpoule 10. The needle is preferably made of st ai nl ess st eel
for chem cal conpatibility with vari ous nedi cations. The rear or back
_end of the needl e 16 i ncludes an enl arged head 30 positioned 15
thereon. In P&ggfiguration shown in FIG | A the I PET/USAEIBEON Of
the needl e 1o extends generally axially within a spring housing
assenbly 28. The spring housing asspgbly 28 is held within the forward
portion 14c of the main housing 14. A spring 40 20 surrounds the needle
16 within the spring housing assenbly. The spring housing assenbly 28
i ncl udes a ther anpoale gDOE ndretize rangioviled 18 magr safelly cbé et ai ni ng

menber 32. Thesf i g . egdl es qil y 27
formed in the P3PAArqan:THE UndRile dhpittidien thabEhs AUAIEEIEY 17
extends in t heassenply b2ipay SHhFeRankioe eapleved| €o¥ui devway 27 is
sized for nmai ntahhk8gibhewiER dbhehd dnipdKiedl of thel bEfEEst . smbrati ng
menber 29, sucg aé a resilient washer, silicone plug, or puncturable
disc, is 36 dlgB Sed within an interior circunferential channel

formed within the f3heardtpactiom rechanism Kor effecting withdrawal

of the needle comprises a latching mechanism 34 for
selectively retaining the needle 16 in the projecting
configuration. The latching mechanism 34 is formed to
10 cooperate with the forward end of the piston 18 to
release the needle 16 in response to a firm
compressive force. The latching mechanism 34, and the
cooperative structure of the piston 18, will now be
described with continued reference to FIG. 1A.
15 The latch mechanism 34 preferably comprises a
plurality of latching projections or fingers 36 formed
at the rear end of the needle retaining member 32.
The fingers 36 extend from the rearward portion of the
needle retaining member into the conical portion 14b
20 of the interior of the main housing 14. The barrel
l4a extends rearwardly for the remainder of the length
of the housing 14. The fingers 36 are provided with
latches or hooks 38 integrally formed at the ends of
the fingers 36. The hooks 38 extend radially inward
25 for retaining the head 30 of the needle 16, so that
the needle 16 is maintained in its projecting
configuration for use. In the present preferred
embodiment of the device, four fingers are employed,
but more or less latching projections may be emploved
30 depending on the size of the device, the nature of any
biasing member and related structure in the device for
effecting optimum operation.
A spring 40 is compressed within the spring
houéing assembly 28 and surrounds the rear portion of
35 the needle 16. In the configuration of FIG. 1A, the
spring 40 is maintained in compression between the
rear of the guideway 27 and the forward surface of the



al i gnment nmenber 26. The sealing nmenber 29 surrounds t he needl e 16.

- The seal ing nenber 29 further pronotes . axi al alignnment of the needle
16, and al so serves to 35 prevent fluid from passing through the needle
gui deway 27 subsequent to retraction of the needle 16

- -7- front alignnent nmenber 26 is firmy engayanos13649 wit hin
t he formard'wBP? 1l4c of the main housing 14, e.g. by friction. The
engagenent of the alignnent menber-336-wi thin the forward portion 14c
of the 5 housing 14 may be further secured by epoxy or

enlarged head 30 of the needle 16. An axial cavity or
hollow area is provided in the needle retaining member
32 as well as in the front alignment member 26 which
together define a spring housing chamber in which the

5 needle and its surrounding spring are initially poised
prior to use. The head 30 of the needle 16 functions
as a cooperating latch member with the latching
fingers 34. The needle head 30 provides an abutment
for the rearward end of spring 40 for compressing the

10 spring 40 against the rear of the guideway 27 within
the interior of the front alignment portion 26. The
needle head 30 forms a lip or rim that is maintainead
in abutment with the hooks 36 on the fingers 34.
Hence, the needle 16 is held in a biased relationship

15 which urges the needle toward the rear of the ampoule
10. '

The cooperative relationships among the needle
retaining member 32, needle head 30, needle 16, and
the spring 40, are best shown in the exploded view of

20 FIG. 2. As previously discussed, the needle retaining
member 32 includes rearward extending fingers 36 or
latching projections having hooks 38 formed at the
terminal ends thereof. The fingers are preferably
flexible to permit outward movement to release the

25 cooperating latch abutment 30a provided by the head 30
of the needle 16. It should also be appreciated that
the fingers 36 could be fractured when moved outwardly
to release the needle head. The hooks 38 provide
engaging surfaces 39 which extend radially inward for

30 overlapping engagement with the abutment surface 30a
of the head 30 of the needle 16. *

The hooks 38 are formed to have rearward facing
canted or wedge-shaped surfaces 37 for mating with the
forward end of the piston 18, as described further

35 hereinbelow. As should also be appreciated, should
the fingers 36 be deformed or flexed radially outward,
the ehgaging surfaces 38 of hooks 36 move out of
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ultrasonic welding. Oher effective neans for
menber 26 within the forward

cooperative

bayonet projections and grooves (not shown) fornmed 10

upon the alignnent nenber 26 and within the forward portion 14c,
1 ocki ng scr ewydsApg. Or equival ent structures for provipgdirugedaEs
secure assenbly of the respective conponents. The tubul ar

securing the alignnent
portion 14c of the housing 14 i ncl ude

needl e retaining nmenber 32 is 15 positipged to formthe rear of the spring

housi ng

menber 32 abuts against the rearward end of the front

assenbly 28. The forward end of the needle retaining

al i gnment nenber

26. The rear eadushenhewithdtbe abutmeritaisvunfaceesipar o¥2the peedleled with a
| at ch nmechani s gen y. i £ uby nmovabl e
Heal 3 eﬁgt+ytﬂf§ é%Eﬁﬁ%hﬁ%%H the ex ansivk ? %ﬁ% éf

sheath or cap 19 1,s renovabl
portion l4c of SPringhd0hagaingt jbhe

e exterior o

orward

eyrifacke B@oypdnthfe f or ward

portion 1l4c of nieedleoneadg3idy, ifuned battely cchrifsts thepaeatilecheagagenent

bet ween a |
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forvard pot | og0raand hERGE"HES peedic A4 CliUAMIY BHbEFLOEng
wi BRCk Prereanrpertion ef the ampeuleap 19 surrounds

The latching projections or fingers 36 and the
hooks 38 of the needle retaining member 32 are

he

preferably joined together to form an annular latching

member with a circular opening at the rear end. The
retaining member 32 is provided with longitudinal

grooves or score lines 42 running along the outside to

facilitate breakage and separation of the fingers 36.
The engaging surfaces 39 of the hooks 38 form a
continuous rim within the interior of the needle
retaining member 32, to enhance the security of
engagement with the needle head 30. The continuous
rim provides a seal with the rearward rim 30a of the
needle head 30, so that fluid is kept out of the
spring housing chamber. Additionally, a radially-
protruding shoulder 35 is formed around the exterior
of the needle retaining member 32 for abutment with a
cémplementary ridge on the interior of the housing
(not shown) to secure the needle retaining member 32
against being pushed rearward by the expansive force
of the compressed spring 40.

Referring once again to FIG. 1A, the piston 18

comprises structural features for effecting release of

the latching mechanism 34. The forward end of the

axial cavity 48 is sealed by a frangible end member 52

formed centrally and integrally with the forward end
of the piston 18. An annular joint 53 is thus formed
between the frangible end member 52 and the remainder
of the piston 18. The thickness of material forming
the annular joint is sufficiently small such that the
end member $2 can be broken or separated from the

piston upon application of a force of less than about

nmatlng recess 25

[

|

Tl
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and shields the needle 16 prior to use of the anpoule 30 10. The tip of

“the needle 16 is positioned or enbedded within a plug nenber 24. The
pl ug nenber 24 seals the forward end of the needle 16 in order to
prevent the fluid fromleaking out of the tip of the needl e 16 prior
“to use of the (?%%9 The plug 35 nenber 24 is preferablypengsgndes t h
the interior 7 the cap 19, so that when the cap 19 is renopved from
the housing 14 to expose the needl e i mggdiately prior WO

97/ 07839 PCT/ US96/ 13649

-8 - to adm nistering an injection, the plug nmenber 24 is

two pounds to the forward surface of the frangible end
member. The latching mechanism 34 and the plunger 18
are preferably formed of a material that provides
suitable frangibility for effecting needle retraction,
5 while also being chemically compatible with the stored
medication. Polystyrene, for example, provides such
characteristics for use with various medications. The
properties of frangibility and chemical compatibility
may be provided separately by, for example, providing

10 a conformal coating or layer of a chemically inert
material, such as polytetrafluoroethylene, upon the
surfaces of the plunger 18 and the latching mechanism
34 that are maintained in contact with the stored
medication.

15 The periphery of the forward end of the piston 18
is contoured or tapered to mate with and abut the
cooperating wedge shaped surfaces 37 of the hooks 36,
for spreading the fingers 34 to release the hooks from
the head of needle 16. More specifically, the piston

20 18 preferably has a tapered forward surface 50 which
engages the complementary sloping faces 37 of the
hooks, when the piston 18 is urged forward within the
barrel 14a of the housing 14.

The forward progress of the piston 18 causes the

25 fingers 34 to spread radially outward by flexing or
breaking, thus releasing the head 30 of the needle 16.
When the head 30 of the needle 16 is released, the
needle 16 is thrust rearwardly by the spring 28 and is
propelled by the spring force through the aperture

30 formed in the forward end of the piston 18 by
separation of the frangible end member 52 from the
piston 18. The needle 16 is then received, and
subsequently retained, within the cavity 48.

The ampoule 10 is shown in FIG. 1B with the

35 injector assembly removed and the needle 16 in its

retracted position within the cavity 48. When the

needle is being retracted, and when the tipof the =
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i kew se renoved fromthe tip of the needle 16. The plug nenber 24
"may be formed within the cap 19 during assenbly thereof by depositing a
guantity of 5 a silicone elastoner, or other material suitable for

_subsequent penetration by the needle 16, within the forward interior of

the cap 19. wyﬁggﬁri al enpl oyed to formthe plug shoulpgdrhesBbect ed
for biological an chem cal conpatibility with the nedicinal fluid, to

10 avoid contam nation of the fluid, alhhkergic reactions, or ot her
undesirable effects. After the el astoner has cured, the cap 19 is urged
onto the forward portion 14c of the housing 14. As the cap 19 is

posi ti oned negiile passesuthergudi, apeetured2 e iretreettiad epriimg pl ug 15 :
menber 24 to y barrel 14a is
open to recei \t}g"mf%%&g‘?@ fg'tﬁté?e?ﬁél’]l:ﬂi ﬁp%eozﬁrb%(}.{er%c%wégés a shaft

46 positi oned exRandind\frem, itse IpEReEly 12empreEsrd/ iggpditiong ko al

CBannel hor cavddal 4hd (I][erEihﬁhai Bf the 28pr B Hdtis it Aesembllys 2B0r rreng
aboyt the 4o i bl oY rRbTRORLAR, LERRRL B Byacal| 19 b
needl e 16 t herapertyren 27he needle 16 is retracted. The rear end of the
axial cavity is cl ageGrieratocdtain the piston 18 at the advanced
position within the barrel 14 subsequent to needle
retraction, the threaded tip of the plunger rod is
10 preferably removed from the boss 58 prior to
disengaging the injector chuck from the exterior of
the barrel. Should the user remove the chuck from the
barrel prior to disengaging plunger rod from the boss
58, then the piston 18 could be withdrawn within the
15 barrel 14a as the injector assembly is removed.
Provided that the piston 18 is not forcefully
withdrawn, then the rearward motion of the piston 18
will be stopped by the detent 44. If the piston 18 is
forcefully withdrawn during disengagement of the
20 injector, then there is a possibility that the
restraining influence of the detent 44 may be
overcome, and thus piston 18 may be inadvertently
removed from the rear of the barrel l4a. Preferably,
then, the detent 44 and the tabs 45 are sufficiently
25 firm to substantially prevent removal of the piston
18.

Other means may be provided to prevent removal of
the piston 18 from the barrel 14a after retraction of
the needle 16. For example, an additional, forward

30 detent (not shown) may be formed within the interior
of the barrel 14a for engaging the tabs 45 when the
piston 18 is in the advanced position shown in FIG.
i1B. Such an arrangément would be most suitable for
embodiments in which the length of the injection

35 stroke is less than or equal to the length of the
piston, so that the forward detent would not disrupt
the fluid seal between the piston 18 and the interior



25 nmenber or piston cap 56. The piston cap 56 abuts against, or is
-joined to, the rear of the piston shaft 46. An engagi ng nenber, such as
a boss 58, is forned on the cap 56 and extends fromthe rear surface of
t he pi ston 18. 30 The piston 18 and the barrel 14a include
cooperating g@a&?@ Jsgr positioning and retaining the pi MAVUIIGHY t he
rear of the T 4a and for preventing rearward notion of the piston
18 out of the _rear of the barrel 1l4ea8 Fer exanple, an annular 35

detent 44 may be formed circunferentially about the interior of the

barrel 14a for gl one or nore, t abhs 45 projecting radially from
t he exterior oPf tgg rrel l4a during the injection stroke. -O-

Alternatively, the engaging structure provided at the
rear of the piston for mating with the tip of the
plunger rod, may be arranged to permit the plunger rod

5 +to move the pistop in only one direction. For
example, the boss 58 may be provided without threads,
yet having a sufficiently small diameter to fit within
the tip of the plunger rod, for abutment with and
alignment of the plunger rod. In such an abutting

10 arrangement, forward movement of the plunger rod will
urge the piston 18 in the forward direction within the
barrel 1l4a, while any rearward movement of the plunger
rod will merely cause the plunger rod and the boss 58
to dissociate from each other. Alternatively, the

15 piston 18 can be structured to permit the boss 58, or
a supporting portion of the piston 18, to dissociate
from the remaining portion of the piston 18 if the
plunger rod is withdrawn from the barrel 18.

As has been nmentioned, retraction of the needle

20 is effected by applying a forwardly directed force
upon the piston in excess of the force required to
eject fluid from the ampoule, yet comfortably within
the normal range of strength of the user's hand. In
order to ensure that the ampoule remains in secure

25 engagement with the injector assembly, it may be

' desirable to configure the ampoule and the injector
assembly to provide a positive, interlocking
engagement therebetween, as an enhancement or
alternative to the frictional engagement provided

30 between the chuck 70 and the ampoule 10.

Referring now to FIG. 3, there is shown an .
ampoule 110 and an injector assembly 170 wherein means
are provided for interlocking engagement of the.
injector assembly 170 with the ampoule 110. Similar

35 parts in FIG. 3 to those shown in FIG. 1A are
designated by the same reference number with the
addition of 100 thereto. The ampoule 110 has a needle
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pi ston 18. The detent. 44 preferably has an obliquely angl ed rear
“surface and a nore nearly perpendicul ar forward surface. The tabs 45
have conpl enentary angl ed surfaces to permt the piston to be inserted
5 into the barrel 14a and positioned as shown in FIG 1A during
“assenbly of ule 10. A renovabl e rear cap (not lowmsye1sa4s al so
be provided to cover the rear of the barrel 14a prior to use, in order
to prevent the rear of the piston 18 f4yom being accidentally or 10

i nadvertently pushed upon during transportation, storage, or other
handl i ng of the anpoul e 10. The nedicinal fluid contained within
chanber 20 lianextending \finds @ tsiprimgpbobeing assembly 128 thaty be

EQargedndgrgpgleﬁgaﬁiéae/%qhémngn?%ﬂrﬁhwsaﬁ fQUIOWS‘I‘hélgs p2: Lrai n housing
IS 1nitli Vi W | er n no e sprin
nousi ng asserbhgBEEte Seschty, Nas Tneduden aripEEALeRmeRtHiFm g o

i nserted Knot shewnpafonfsdlectivelyl retainingi therneedlatllé
engagem%‘nt Wit téﬂedﬁi—sf@. zgoﬁmnbma@lm hha fafanPeasﬂs&'S&w 14

upright, e vol une e/ ensed froma suitable
di spenser ,ntongﬁg 3n$5ﬁl¥?t° cavity 148 1n resp nse to being

actuated by the forward end of piston 118.

The barrel 1l4a of the ampoule 110 has a threaded

portion 160 formed thereon. The injector assembly 112

10 has a sleeve or cup portion 170 extending from the
body 171 of the injector assembly 112 for receiving
the barrel 114a therein. A complementary threaded
surface 172 is provided within the cup 170 for
interlocking with the threaded surface 160 of the

15 ampoule 110. A radially projecting surface, such as
upon a flange 162, is provided upon the exterior of
the barrel 114a to provide a stop for abutting against
the forward peripheral surface 170a of the injector
assembly 112, when the injector assembly is mounted

20 upon the ampoule 110. The interlocking engagement of
surfaces 160 and 172 of the respective ampoule 110 and
injector assembly 112, provides enhanced security
against inadvertently ejecting the ampoule 10 from the
injector assembly 112 when retraction of the needle is

25 desired.

Referring now to FIG. 4A, there is shown a self-
contained pre-filled injection ampoule 210. The
ampoule 210 is self-contained in the sense that a
separate injector assembly is not required for

30 operation of the ampoule 210. Rather, the function of
a plunger rod, for pushing the piston 218, is provided
by the needle cap 219, as described hereinbelow.
Similar parts in FIG. 4 to those shown in FIG. 1A are
designated by the same reference number with the

35 addition of 100 thereto.

The ampoule 210 comprises a main housing 214,
including a barrel 214a and a reduced diameter forward
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10 through the axial cavity within the forward portion 14c of the
“housi ng. The spring housing assenbly 28, and the associ ated needle 16

may then be installed in 25 the forward portion 14c of the housing. The
_spring housi ng assenbly 28 nay be installed by first i nserting

t he needl e r%@,&z@g menber 32 into the forward porti Opcrhiddenssed
posi tioning e and t he surroundi ng sprin within the
itioni le 16 dth ding spring 40 withi h

needl e retaining 30 nmenber 32, and thggesliding the front alignnment nenber
26 of the spring housing assenbly 28 onto the needle and into
engagenment with the forward portion 14c of the main housing 14 in
accordance wi tgorthen 214caf oExbhermabrmbiactdgassnsucbans fhegabet ween. The

35  small voldygng0hqal bybC¥BLRed%a Vg ithe 25ta2adhe o¥B¥nleparrel PUr ged by
the user prior t6 admnistering an_, . ) ,
214a. A volume of medicinal fluid 220 is contained
within the barrel 214a. A piston 218 is slidably
5 positioned within the rear of the barrel 214a. The
rear portion 256 of the piston 218 is positioned in
abutment with a detent 244 formed in the barrel 214a
for preventing the piston 218 from being removed from
the rear of the barrel. A spring housing assembly 228
10 is positioned within the forward portion 214c of the
main housing 214 for selectively retaining a needle
216 in the projecting configuration. The forward
portion needle 216 is surrounded by a cap or sheath
219 that is removably attached to the exterior of the
15 forward portion 214c of the housing 214. A plug
member 224 is located or formed within the sheath 218
for receiving and sealing the tip of the needle 216.
The sheath 219 has piston engaging means, such as
a receptacle member 278, formed on the forward end of
20 the sheath 219. The receptacle member 278 is
preferably threaded for engagement with a threaded
boss 258 formed on the rear surface of the piston 218.
When the ampoule 210 is to be employed for
administering an injection, the sheath 219 is removed
25 from the front of the ampoule 210 and is then mated to
the rear of the piston 218 by engagement of the
receptacle member 278 with the boss 258, as shown in
FIG. 4B. An injection may then be given by depressing
the rear portion 276 of the sheath 2192 while applying
30 a counteracting force to the finger stops 274, thus
driving the piston 218 forward within the barrel 214a.
A radially extending annular flange 273 is preferably
formed upon the rear portion of the sheath 219 to
provide a suitable surface for applying pressure to
35 the rear of the sheath 219. In embodiments wherein
the receptacle member 278 and the boss 258 are
threaded, or otherwise interlocking, the sheath 219



-10 - injection, as is customary in adm nistering I nj ections.

1n an alternative assenbly procedure, the front al i gnnent nenber 26
and the needl e retaining nenber 32 5 of the spring housing assenbly 28 may
be secured t oget her by suitable neans, e.g. epoxy, in order to _
assenbl e the giydy Eousing assenbly 28 to contain the peprkssnibrobr i or
to engagenment with the main housing 14. 10 In yet another
filling and assenbly procedure, . the,$pLing housing assenbly 28 may
initially be secured in engagenent mnth t he mai n housing 14. Then,

the anpoule is positioned vertically with the open rear end of the

barrel 14a facmey bpwaithdraweci werdér td lirawediaigathibughl £Hem a

di spenser. 'fnhgﬂléuéiécﬁhd 1ntéf|C| et t|¥a4B|UIgPﬁ§n€8%€ diafeter of

t he needl e bore, _are not ) Suppor t
di spensed fIU|HaYtH&ndFﬁbr??¥F(ﬁf??m?¥ﬂﬂRﬂQB ¥ yREEEY 1ntrawen@macked or

pl ugged to prepestitibnihguotl tHeoktip of the needle 216, or to draw
. 5 medicinal fluid into the barrel 214a for injection.
After an injection has been administered, the
needle 216 is removed from the skin of the patient
(not shown), or from the injection port of an
intravenous fluid delivery system (not shown). Then,
10 an additional compressive force may be applied to the
rear portion 276 of the sheath 219 in order to effect
retraction of the needle 216. The ampoule 210 is
shown in FIG. 4C in the retracted configuration. 1In
order to prevent withdrawal of the piston 218 after
15 the needle has been retracted, stops or tabs 245 may
be formed upon the exterior of the sheath for engaging
detent 244 when the sheath 219 has been fully
depressed into the barrel 2i4a.
As has been mentioned, it is desirable to store
20 liquid medications in contact with materials that are
compatible with such medications in terms of
reactivity, solubility, impermeability, toxicity, etc.
Because some medications should not be stored in .
contact with metal, such as with a needle, it is
25 desirable to provide pre-filled injection ampoules in
which the liquid medication is isoclated from contact
with the needle prior to use. One way to provide such
isolation is by providing a puncturable membrane
between the needle and the stored medication, and by
30 providing a means for puncturing the membrane
immediately prior to administering the desired
injection.
Referring now to FIG. 5A, there is shown an
injection ampoule 310, comprising a housing 314 that
35 is formed to receive a sealed medication cartridge
304. The cartridge 304 is preferably made of an inert
material, such as glass, for compatibility with a



20 |eaking out of the needle during filling. After the desired
“volunme of fluid has been dispensed into the barrel 14a, the piston 18
is aligned with the rear of the barrel 14a and urged therein to the
extent that a fluid seal is achieved between the piston.18 and the 25
rear of the %% a. The vertical orientation of t peT/AIRNR64? MY
then be reversed, so that the needle points upward. The tip of the
needle 16 is then unpl ugged or unblzEked. The piston 18 is then urged
further into the barrel 14a to engage the tabs 45 with 30 t he annul ar
detent 44. As _the piston 18,is so itioned, any air within the

barrel 14a w | Rigeid medbﬁ?@bﬂ"f?%ﬁnﬁqﬂ§ﬁﬁnﬁﬁﬁF§19hro@@ﬁ honsinge 3¢ 16.
Aft er t heapsthe &8rbridgecd0sprmyye ey pm&uuednsdparéhery tdra in

por 1 on 14 of PRCSRBEEPAEY dobfi SRl Ert HRYR B BRRY BB, | "TRE <% 1o
position the forwardgenrd efobhe heartyidge 304 néeéﬁsled by a
5 puncturable membrane 301 which is preferably made of
an elastomeric material. The membrane 301 is
stretched to cover the front of the cartridge 304.
The membrane 301 is held in position by an annular
sealing ring 302 that is engaged within a
10 circumferential exterior groove 305 formed about the
forward end of the cartridge 304. The sealing member
302 may be an o-ring that is integrally formed with
the membrane 301. Alternatively, the sealing member
302 may be a separate semi-rigid structure for
15 compressively engaging the membrane with the forward
end of the cartridge 304. A detent 306 is formed
within the interior of the housing 314 for receiving
the periphery of the sealing member 302 when in place
about the forward end of the cartridge 304, and for
20 retaining the cartridge within the housing 314 in the
assembled configuration prior to use.
A piston 318 is positioned within the rear of the
cartridge 304 in the initial configuration shown in .
FIG. 5A. The rear end of the cartridge 304 is open to
25 provide access to the rear surface 356 of the piston
318 by a suitable plunger (not shown) for urging the
piston in the forward direction within the cartridge
304 when an injection is administered. The rear
surface 356 of the piston 318 may be provided with any
30 of the several engagement or abutment means described
hereinabove for mating with a piston. An axial cavity
348 is formed within the piston 318 for receiving the
needle 316 when needle retraction is effected. An
annular groove 323 is formed about the exterior of the
35 forward end of the plunger for retaining a sealing
member 322, The sealing member 322 includes an
enlarged rim portion for engagement within the groove
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"Gt her nethods of filling the anpoule 10, such as by generating suction
t hrough the needle 16 by rearward notion of the piston 18, shall be
_apparent to those of skill in the art. O course, an aseptic or 5
antiseptic egyj t shoul d be maintained throughout tpea/Ushéri 3649
procedure in order to maintain the desired purity of the nedicinal
f1uid. The barrel 14a of the amppu e 10, and the piston 18
therein, are preferably adapted for engagenent with 10 an injector
assenbly 12 of the type enbodied in the . "TUBEX"-i njector assenbly,
made by Wet h- 228 sand an dtdiawheido purstoiraBliel ndsbpime, 332mnsyl vani a.

Briefly, —  _bPertPABE) diadt Wi bstinklaluniges bR Verde A1 NG
finger grips 74 extendin erefrom I nj ect or
- stretched to cover the forward end of the piston 318.
The membrane 322a also seals the forward end of the

5 cavity 34s8.

A spring housing assembly 328 is positioned
within the forward end of the main housing 314. The
spring housing assembly releasably supports a needle
316 to extend from the forward end of the main housing

10 314 in the initial configuration.

Referring now to FIG. 6A, there is shown an
enlarged view of a portion of the ampoule 310 with the
cartridge 304 installed. An enlarged sleeve or head
330 surrounds the rear portion of the needle 316. The

15 head 330 provides a cooperative latching assembly with
the latching hooks 338 of the needle retaining member
332 in the manner described hereinabove. The needle
316 includes rear point 307 that extends rearwardly
from the needle head 330 to a position within the main

20 housing 314 beyond the rear end of the needle
retaining member 332. In an alternative embodiment,
the rearward facing needle point 307 may be provided
as a separate needle member that is held in alignment
with the forward facing needle 316 by the needle head

25 330.

Before an injection is to be administered, the
cartridge 304 is urged forward within the housing 314.
As the cartridge 304 is urged forward, the membrane
301 is pierced by the rearward-facing needle point

30 307, and the neck 314b of the cartridge 304 is
positioned to surround the fingers 336. When the
cartridge 304 has been fully depressed into the
housing 314, the sealing member 302 is engaged by
detent 309, formed at a forward position within the

35 housing 314, to retain the cartridge 304 within the
housing 314 at the position shown in FIG. 6B. In
alternative embodiments, the interior of the housing



15 assenbly further includes a chuck 70 sized to receive t he barrel

- 14a therein. The chuck 70 has a cylindrical collar 73 in threaded
engagenent mﬁth t he body 71. After the barrel is inserted into the
chuck the collar 73 is screwed onto the body 71 in order 20 to

" deforma COWﬁﬁﬁ%ﬁﬁ?lnner sl eeve 72 of the chuck 70 | rHCT/AdSo6/I64%0Nnal
engagenent exterior of the barrel 14a. Alternatively, there
may be enpl oyed an i njector assenhly, such as that described in U S
Pat ent No. 4,642,103, the disclosure of which is 25 i ncor porated by
ref erence herein. The injector assenbly 12 further includes a

pl unger rod 7631éhan@ thesfoxward end mfsdhencantnidge 304 oway ke bore 77

formed in the bedhaéd ﬁﬁhpoﬂmeéngagmgmehﬁsat k@gheds toctdie forward end
of the plunger an_axi al bore for

recei vi ng t&ﬁéagﬁsgr5%a¥9“?5ésiéiﬁRJP%fBregﬁaangpF%?e?%EﬂSF
internal ly thr aadedtf the storward, angageparedyi pbsibton. Swetiernal threads

forimed on e B3%e-BeiVE ohRE1RY hoans Hl, EBECALUNGSLoL o0 Tf cOMY[seS 2

broadened actuafin orce pl1ed by a user
during adni ni sfeskisg Bechanisp ctey mmanemcgwngetﬁemng trpﬁ unger rod 76 in

the forward di cagtirf28ge TH64 WPERE® the housing 314.

Referring now to FIG. 5B, the cartridge 304 is

shown to be advanced within the housing 314 at the

10 prepared position. The user may then attach a
suitable injector assembly to the ampoule. For
example, an injector assembly of the type described in
connection with FIG. 1A may be secured to the rear of
the cartridge 304. Alternatively, the injector

15 assembly can be secured to the cartridge, and the
plunger therein engaged with the piston 318, prior to
advancing the cartridge 304 intoc the prepared position
within the housing 314. 1In an alternative embodiment,
a combined needle cap and plunger, such as has been

20 described in connection with FIGS. 4A-C, may be
engaged with the plunger 318 before or after the
cartridge 304 is advanced to the prepared position.
In yet another alternative embodiment, screw threads
or other mating means may be formed on the exterior of

25 the housing 314 for mating with an injector assembly
such as that described in connection with FIG. 3. 1In
such an embodiment, the injector assembly can be
adapted to urge the cartridge into the prepared
confiquration as the injector assembly is mated to the

30 housing 314.

At the completion of an injection stroke, the
piston 318 is sufficiently advanced within the
cartridge 304 such that the membrane 322a sealing the
forward end of the piston 318, will be ruptured by the

35 piercing tip 307. A plunger stop or ridge (not shown)
may be formed upon the interior surface of the
cartridge 304 to provide a tactile signal to the user
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assenbl i es,

such as those wherein the anpoule 10 may

PCT/ US96/ 13649
10 is further conpatible with other known injector

be positioned as

.a cartridge within a cooperating channel of the injector assenbly. 5
Jiredeer the nedicinal fluid to a pati ent pciigednidbgct or

In order to

assenbly 12 is secured to the

grips the

exterior of the barrel andgthe plunger rod tip 78

the boss 58. The cap 19 is then renoved to
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15
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before the membrane 322a is ruptured. Upon feeling
the tactile signal, the user may decide to preserve
the integrity of the membrane 322a in order to
subsequently aspirate additional fluid into the
cartridge 304, or to effect needle retraction by
further advancing the piston. In order to effect
retraction, the user presses firmly upon the piston so
that the piercing tip 307 ruptures the membrane 322a,
and the fingers of the needle retaining member 332 are
released by the forward end of the piston. The needle
is then retracted into the plunger as shown in FIG.
5C.

In an alternative embodiment, other means for
piercing the cartridge membrane 301 may be provided.
For example, the rear end of one or more of the hooks
338 of the needle retraction member 332 may be
sharpened or provided with a rearward facing point in
order to puncture the membrane 301. In such an
embodiment, the rearward~facing needle point 307 may
be eliminated. Additionally, the plunger 318 may be
of the type having an integrally-formed frangible end

as described hereinabove, rather than having a sealing

membrane 322a.

Referring now to FIG. 7A, there is shown another
embodiment of a retractable-needle unit dose injection
device. 1In the device shown in FIG. 7A, a stationary
plunger 476 is provided for holding a piston 418 in a
fixed position as a pre-filled cartridge 404 is urged
into the main housing 414 of the device. The
cartridge 404 is of a known type having a slidable
elastomeric piston 418 within the forward end of the
cartridge 404 for sealing a volume of liquid
medication 420 in the cartridge 404. The piston 418
includes an enlarged diameter rear portion 41isa
forming a slidable fluid seal with the interior of the
cartridge 404, and a reduced diameter forward portion
418b. The rear portion 418a and the forward portion

rear of the anpoule so that the chuck 70

engages



10 expose the needle 16. The user may then adm nister t he nedi ci nal
“fluid to a patient by penetrating the skin of the patient and then
urging the plunger rod 76 in the forward direction to cause the piston
18 to expel the nedicinal fluid through the needle 16 and 15 into

t he patient. %ﬁﬁg@tively, the needle 16 may be used RCT/US9GEIGABL € an
I njection port an i ntravenous access device connected wth the
patient, for adm nistration of a sezeatled "IV push”. The
barrel 14a is preferably transparent and has 20 graduati ons (not shown)

thereon for indicating the volune of fluid contained therein. Prior to
adni ni stering ﬁﬁ§hh€§|EPﬁaPlft?ﬂ(FQQPzPﬂﬁﬁ|§§ﬁ?e°Fﬁ83 axiald¥7 may expel an

initial vol une alfighled Botesnfétwed thereimnul @ ipunetdeable sépam a desired,

e g A N L
renoved from t froxest Wathinothe resne@ﬁ\tmefnqnte@monepnrportrims]e@ﬂj| e 16
may then beg the! pliseehed18 Nt Orid Copb@oid e skt fake! BE tRE'fERPAYA N 2 30t
DT by Bl Al dad by 5 S5 b appod EGE ST O,
76. A mating with the stationary plunger 476, as described
hereinbelow.
The injection device comprises a main housing 414
10 having a spring housing 429 installed therein for
releasably holding a needle 416 in a projecting
configuration from the forward end of the main housing
414. The spring housing 429 includes a needle
retaining member 432, which extends rearwardly into a
15 neck portion 414b of the housing 414. The neck
‘portion 414b of the housing 414 opens into an enlarged
barrel portion 4l4a of the houéing 414. The
stationary plunger 476 comprises a rod 477 that is
centrally positioned within housing 414. The
20 positioning of the plunger 476 is maintained by a
radial member, such as by radial struts or a seating
disk 478. The rim of the disk 478 is held within a
groove 479 formed about the interior of the barrel
414a.
25 An actuating head 450 is formed on the forward
end of the rod 477 for actuating the needle retaining
member 432. The actuating head 450 extends into the
neck 414b of the housing, and is positioned behind the
needle retaining member 432. A needle-receiving bore
30 448 is formed within the head 450 and extends into the
rod 477 for a sufficient length to receive the rear of
the needle when retraction of the needle is effected.
The rear end of the bore 448 joins with a reduced
diameter fluid channel 449 that extends rearwardly for
35 the remainder of the length of the rod 477. .
A cup or receptacle 480 is formed at the rear end
of the reod 477. The cup 480 is sized to receive the



retraction mechani smresponsive to such conpressive force, which is
descri bed herei nbel ow, then causes the 35 needle 16 to be withdrawn in to

t he anmpoul e 16, so that the needle 16 no | onger presents a sharp
Anjury hazard. The injector assenbly 12 is then renoved from

WO 97/ 07839 wo 9707839 ' PCT/ US96/ 13 pé&Pns96/13649

-13 - the anpoul e 10, and the anpoul e 10 nay safely be di scar ded.
It should be appreciated that the injecker. assenbly 12 may subsequently
be enpl oyed for connection with other anpoules of the sane or simlar

forward portion 418b of the piston 418 therein.
Suitable mating surfaces, such as screw threads, are
formed within the cup 480 for secure engagement with
the piston 418. A rearward-facing hollow needle 407

. 5 is joined with the channel 449 and is centrally
aligned within the cup 480. When the piston 418 is
mated with the plunger 476, the needle 407 pierces the
septum 418c to provide a fluid passageway from the
interior of the cartridge 404 to the forward needle

10 416.

In embodiments wherein the mating means between
the piston 418 and the plunger 476 comprises screw
threads, it is desirable to provide the plunger 476
with structure for resisting torsional stress or

15 rotation as the piston and plunger are joined.
Several such features may be employed. For example,
radial stiffening ribs 482 may be formed upon the
exterior of the rod 477 and joined to the seating disk
478. The head 450 of the plunger 476 and the neck

20 414b of the housing 414 may have a non-circular or
polygonal perimeter so as to resist rotation of the
plunger 476 when the cartridge 404 is installed.

Another torsion resistant structure includes
radial struts 483 that are joined to the rod 477 and

25 extend into recesses 484 formed in the interior of the
barrel 414a. The struts 483 are preferably located
toward the rear of the rod 477 and adjacent to the
forward end of the cup 480. The struts 438 are
configured to flex in the forward direction to permit

30 the cartridge 404 to pass between the rod 477 and the
interior of the barrel 414a as an injection is given.
Accordingly, the struts 483 are thin enough to permit
such flexing in the forward direction. The struts 483
are also broad enough, as shown in FIG. 8 to resist

35 lateral, or circumferential, flexing. Additionally,
as shown in FIG. 9, the recesses 484 extend in the
forward direction along the interior of the barrel



5 type. The retraction nmechanismfor effecting wthdrawal of
“"the needl e conprises a | atching nechani sm 34 for sel ectively retaining
the needle 16 in the projecting configuration. The |atching mechani sm
.34 is formed to 10 cooperate with the forward end of the piston 18 to

rel ease the QResHgsahd in response to a firm conpr essi vVecTUs®wa36cd¥he

| at chi ng nechani sm 34, and the cooperative structure of the piston 18,
will now be described with conti nuexg reference to FIG 1A .15

The | atch nechani sm 34 preferably conprises a plurality of |atching

projections or fingers 36 forned at the rear end of the needle
retai ni ng nenbBeygdd the peint;ofangagemeptowdth, the eruteidfd F%ortion of

t he needl epeehitntng setries 488 ad Fdexoineol ther cbnhiguiati®dn of the

i nterior of th nain S 1 T arrel 1l4a extends rearwardly
for the renaln FlgPa?ﬁé +€%gt uran“ﬁg ‘t he housing 14. The fingers 36 are

provi ded with Afitenctherpisfks 438 hascheehl gngageddwith thhe ends of

the fingerg 36p14H8eP09Y%8, 38nci% ro?ﬂhu%&' Ye! g ég g; thd Qsdyet @i ning the
head 30 of the neg e 16, so tha ge mai nt ned inits
X “BrosEhe piEer

proj ecting app ?Pgu?a??’Bﬂr‘F%?“{fs§°rﬁ? bR

and the rear surface 456 of the cartridge 404 At the
completion of an injection stroke, as shown in FIG.
7B, the forward end of the cartridge 404 abuts the

10 seating disk 478. 1In order to effect retraction of
the needle 416, the user may then apply firm pressure
to the rear surface 456 of the cartridge 404, which
force is then transmitted by the cartridge 404 to the
seating disk 478 in order to drive the rim of the

15 seating disk 478 out of engagement with the recess
479. When the seating disk 478 is disengaged from the
recess 479, the plunger 476 is urged forward within
the housing 414 so that the actuating head 450
unlatches the needle retaining member 432. As shown

20 in FIG. 7C, the needle 416 is then retracted into the
cavity 448. 1In the preferred embodiment, the housing
414 is sized to receive the entire length of the
cartridge 404 therein so that subsequent withdrawal of
the cartridge 404 from the housing 414 is prevented.

25 Referring now to FIG. 10, there is shown another
embodiment of a retractable needle unit dose injection
device. In the device shown in FPIG. 10, a stationary
plunger 576 is provided for holding a piston 518 in a
fixed position as a pre-filled cartridge 504 is urged

30 into the main housing 514 of the device. A retaining
skirt or flange 578 is formed about the plunger 576
for securing the plunger 576 within the housing 514.
The rim of the flange 578 is held within annular
detents 579 formed on the interior surface of the

35 housing sall 514. When the cartridge 504 is urged
into the rear opening of housing 514, the piston 518,
which initially serves as a stopper for the cartridge



enbodi mrent of the device, four fingers are enployed, but nore or |ess
| at chi ng proj ections nay be enployed 30 depending on the size of the

device, the nature of any bi asi ng nmenber and related structure in the
~device for ef fecting opti mum operati on. A spring 40 is

conpr essed m&%@b &Qe spring housi ng assenbly 28 and smcrasssiss®dhe

rear portion 2% he needle 16. In the configuration of FIG 1A the

spring 40 is maintained in conpression bgween the rear of the

gui deway 27 and the forward surface of the

-14- enl arged head 30 of the needle 16. An axial cavity or

504, is pierced by a rearward facing piercing needle
507 that is axially positioned to extend from the rear
of the plunger 576.
An injection needle 516 is telescopically

5 positioned within at least a portion, the forward
portion, of the rearward facing piercing needle 507.
The injection needle 516 extends from within the
forward end of the piercing needle 507, through the
forward end 550 of the plunger 576 into spring housing

10 528, and out of the forward end of the spring housing
528 in an extended configuration. The injection
needle 516 is selectively held in the extended
configuration by retaining member 532. An enlarged
sleeve or collar 530 is affixed about a central

15 portion of the needle 516 to provide a rim or lip for
the fingers of the retaining member 532 to retain the
needle 516 against the rearward bias exerted thereon
by spring 540; in a manner similar to the retaining
arrangements previously described.

20 After an injection has been administered,
retraction of the needle 516 is effected by the user
pushing against the rear surface 556 of the cartridge
504 so that the forward end of the cartridge 504 will,
in turn, urge retaining flange 578 out of engagement

25 with detent 579. Consequently, the plunger 576, and
particularly the head 550 formed thereon, will be
driven against the fingers of retaining member 532,
and needle 516 will be released in the manner
described hereinabove in connection with other

30 embodiments of the invention. When the needle 516 is
released from the retaining member 532, expansion of
spring 540 will drive the collar 530, and the attached
needle 516, rearwardly within an axial cavity 548
formed in the forward end of the plunger 576. The

35 rear portion of needle 516 will thus be telescopically
received further within the forward portion of
piercing needle 507. The forward end of needle 516



hol l ow area is provided in the needl e retaining nenber 32 as well as
“in the front alignnment menber 26 which together define a spring
housi ng chanber in which the 5 needle and its surrounding spring are
.initially poised prior to use. The head 30 of the needle 16 functions
as a cooper aty gy dgdeCh menber with the |atching f i nger pcRBs6MibE9 needl e
head 30 provides an abutnent for the rearward end of spring 40 for
conpressing the 10 spring 40 agai nst -Blbe-rear of the gui deway. 27 within
the interior of the front alignnent nenber 26. The needl e head 30
forms a lip or rimthat is maintained I n abut ment. with tge hooks 38 on

the fingers 36¥ill thyg ke ragedvedegpd $@LFAReNtly refajined.y FBFBtlonshlp
15 which urgesetdevivedl e toward the rear of the ampoul e

The cooperative rel iéﬂémda%&a%%e%:?gtgg dlllge‘%e 5{§t%es ﬁgﬁo gber 32,

needl e head 30, nee are I n the
expl oded vi ew baveRN qUtRr Aiameteyr &hﬂbu;$y1€$%ctm¢hq Hanered| e

retaining g aﬂﬁ@@ér?o’flﬁ@f&% haéameréoﬁxtfﬁdéfmeﬁlwers 36 or
| at chi ng prOJef i aV|n hooks 38081{:1 g a4 ?&&e nds -
theroof . The { FRGILEANS, R, PoetELRRIRN 198 inierim o
novenent to rebbéswithin the piercing needle 507. The initial axial
extent of the telescopic positioning, and the radial
clearance provided between the two needles, are
10 selected to substantially prevent fluid leakage into
the cavity 548 while an injection is given. These
dimensional tolerances allow substantially all of the
fluid initially contained within cartridge 504 to be
injected into a patient, with minimal retention of
15 fluid within the injection device after an injection
is given. 1In order to substantially prevent any fluid
that may be retained within the piercing needle 507 or
the injection needle 516 from leaking out of the
device after retraction of the piercing needle 507 has
20 Dbeen effected, an expanding seal member 529 is
provided within the spring housing 528. The seal
member 529 initially surrounds the needle 516 and is
compressed within an annular groove formed at the
forward end of the spring housing 528. When the point
25 of the injection needle 516 is retracted into the
spring housing 528, the seal member 529 is permitted
to expand to seal the forward end of the device.
The terms and expressions which have been
employed are used as terms of description and not of
30 limitation. There is no intention in the use of such
terms and expressions of excluding any equivalents of
the features shown and described or portions thereof.
It is recognized, however, that various modifications
are possible within the scope of the invention as
35 claimed.



25 cooperating |atch abutment Sﬁrfaee—%@a_pLQMngg_by the head 30 of
the needle 16. It should al so be H a ﬁreciated that the fingers 36 could

be fractured when noved outwa m”LWﬁ" he needl e head. The
hooks 38 provide engagi ng surfaces IBO radially inward for

> L

over | appi ng gofgsst with the - abut'mefft Surface 30a ofpdnessersedy 30 of
the needl e 12?69 The hooks 38 are forned to have rearward facing
canted or wedge-shaped surfaces 37 for ogjinng with the forward end of
the piston 18, as described further 35 her ei nbel ow. As should al so be
appreci ated, should the fingers 36 be defornmed or flexed radially
out war d, ThatcWbighnis sCldimed L= of hooks 38 nove out of
-15 - 1. - An injection ampoule for use with an injector

assembly having a plunger, the injection ampoule

comprising:

a barrel for storing a quantity of fluid
medication, the barrel having a rear portion
sized to be engaged with the injector
assembly and a forward portion having a bore
formed therein; o

a needle positioned within the bore;

a spring positioned within the bore for exerting
a rearward bias on the needle;

a needle retaining member for retaining the
needle within the bore against the rearward
bias exerted by the spring; and

a piston positioned within the barrel and having
a cavity formed therein, the piston
including a rear portion configured for
engagement with the plunger of the injector
assembly, and a forward portion adapted to
release the needle from the needle retaining
member and to receive the needle into the
cavity after an injection stroke is
completed.

2. The injection ampoule of claim 1, wherein the
forward portion of the piston comprises a frangible
end member closing the forward end of the cavity and
adapted to be actuated to open the forward end of the
cavity after an injection stroke is completed.

3. The injection ampoule of claim 2, wherein the
frangible end member is integrally formed with the
forward portion of the plunger and is configured to
separate from the forward portion of the plunger in
response to a predetermined force exerted on the

frangible end member.
This Sheet Has Been Replaced

(T




abutnent with the abutment surface 30a of—tte™ feedl e head 30. Upon
“this occurrence, the expansive force of 40 agai nst. the forward
surface 30b of the needl e head m thrusts the needl e head
5 30, and hence the needle 16, rear t He back or rear

“portion of thﬁogggﬂgg Thé Iatchlng proj ecti ons ORCEUSIGEI6E 36
and the 00KS of the._.needl e retaining nenber 32 are preferably

j oi ned together to form an annul ar | at chng 40 nenber with a circul ar
opening at the rear end. The retaining menber 32 is provided with

| ongi t udi nal grooves or score lines 42 running along,the outside to
facilitate brealage Thed i83ESEAPNOAMBPULY LT Gifdis 136 WhereinThReengagi ng
surfaces 39 of irwedieoketadningmmaenbér cemntisusoas pluralithi 6£the interior

of the needl e t ni nb h r
engagement with I"[eﬁe lﬁ' g&l lﬁggg gf:t%ﬁ%iﬂ:g 1'te %&?1& %J‘%?ﬁﬂ gf%w des a seal
with the rearwahbtrnelf aad bexing rear swefages) &ueeédr\qersSbemm fluidis

kept out of the da%engsejeunhbﬁuseaaiﬁm@bere netdliel iipNFekponder €di al | y-
protrudi ng Shoméjrwafé movemen%do§r8H2 t@e exterior

5. The injection ampoule of claim 1, wherein the rear
portion of the barrel is configured for mating
engagement with the injector assembly.

6. The injection ampoule of claim 1, wherein the rear
portion of the barrel is configured for interlocking
engagement with the injector assembly.

7. The injection ampoule of claim 6, further
comprising a stop formed about the exterior of the
barrel for abutment with a forward surface of the
injector assembly.

8. The injection ampoule of claim 1, wherein the rear
portion of the piston is configured for abutting
engagement with the plunger such that the piston is
advanced within the barrel in response to advancement
of the plunger, and the piston is disengaged from the
plunger upon withdrawal of the plunger.

9. The injection ampoule of claim 1, wherein the
forward portion of the piston is separable from the
rearward portion of the piston upon withdrawal of the
plunger.

10. The injection ampoule of claim 9, comprising an
abutment surface formed within the barrel for limiting
movement of the rear portion of the piston therein.



of the needle retaining nenber 32 for abutment with a- conpl ement ary

ridge on the interior of the housing (not shown) to secure the needle
retaining nenmber 32 25  agai nst be| Iﬂllm ||“3“I mmld by the expansive
force of the conpressed spring erring once again to
FIG 1A, the RioJrfissss conpri ses *st fuct ur'al * eat ur es f opcPlSssA_ean O
rel ease of the latching nmechanism 34. The forward end of the 30
axial cavity 48 is sealed by a frangi bl ezgnd menber 52 f or med
centrally and integrally with the forward end of the piston 18. An
annular joint 53 is thus forned bet ween the frangi bl e end nmenber 52

and the renmi nddr. The dhjebtiphsampodle dfheldiincnesompishhgraal f orni ng
35 the annul afeda%nhabsraﬁairamfn%éylﬁaléa Y tHd A gbtﬁe to €nd menber
52 can be broke . .S rate pl%}Oﬂ upQ |1 cation of a
force of |ess Fﬁ&ﬁ ggﬁ nee le prior to use, the needle ca

including a plug positioned therein for sealing the

fluid medication within the ampoule.

12. The injection ampoule of claim 1, wherein the
rear portion of the barrel comprises a sealed
cartridge for containing the fluid medication, and
wherein the forward portion of the barrel comprises a
tubular housing slidably positioned on the forward end
of the cartridge. |

13. The injection ampoule of claim 12, wherein the
cartridge includes a rupturable membrane positioned on
the forward end of the cartridge and wherein the
housing includes puncturing means for puncturing the
membrane when the cartridge is urged into the housing.

14. The injection ampoule of claim 13, wherein the
forward portion of the piston includes a rupturable
membrane closing the forward end of the cavity and
puncturable by the puncturing means after an injection
stroke is completed.

15. The injection ampoule of claim 14, wherein the
puncturing means comprises a rearward extending
sharpened end of the needle.

16. The injection ampoule of claim 14, wherein the
puncturing means comprises a rearward end of the
needle retaining member.

17. The injection ampoule of claim 13, wherein the
needle retaining member comprises a plurality of
resilient fingers extending rearwardly within the
barrel from the bore and having angled rear surfaces



-16 two pounds to the forward_surface of the—frangi ble end
menber. The | atching nechani sm 34 and the pIuni are preferably
L

er 18
formed of a material that provides Ulmu H“ﬂ“zﬂﬁﬁ)bl lity for effecting
el | LIS atible with the

needl e retraction, 5 while also bein | ba W
stored NRel §9d78sn- Pol ystyrene, for ekanple, provides spefusosn3sss
characteristics for use with various nedications. The ~ properties of
frangibility and chem cal conpatibility -34 - nmay be provided separately by,
for exanple, providing 10 a conformal coating or layer of a chemcally

I nert material, such as polytetrafl uoroethylene, upon the

surfaces of thefBFufigBPing olrandly An: gesporeentai abutment Juithdhesr e

mai nt ai ned in copbeatdvpértidie off drd pistonedi cation. 15 The

peri phery of the forward end of the piston 18 I's contoured or tapered
to mate with and abut the cooper ati ng wedge shaped surfaces 37 of the
hooks 38, 18r shneciniertior ampeydes eompuisihgase the hooks from

a barrel for storing a guantity of fluig
medication, the barrel having a rear portion
and a forward portion having a bore formed
therein;

a needle positioned within the bore;

a spring positioned within the bore for exerting
a rearward bias on the needle;

a needle retainer for retaining the needle within
the bore against the rearward bias exerted
by the spring;

a piston having a cavity formed therein and

~ positioned within the barrel, the piston
including:

a rear portion configured for engagement

with a plunger;

a forward portion formed to release the
needle from the needle retainer and to
receive the needle into the cavity
after an injection stroke is completed;
and

a needle cap removably positioned on the
ampoule and configured to shield the
needle prior to use, the needle cap
having a forward end portion configured
to mate with the rear portion of the
piston to provide the plunger.

19. An injection device for use with a pre-filled
medication cartridge of the type containing a supply
of medication and having a puncturablé piston
positioned therein, the device comprising:



t he head of needle 16. More specifi+eatty,—the plbLUH 20 18 preferably has

a tapered forward surface 50 which dge shaped surfaces
37 of the hooks, when t he pi st ’I“ﬂlﬂm] ;I!E m ward within the barrel
l4a of the housing 14. : of the piston 18
causes the 25vw1&%ﬁﬂﬁrs 36 to spread radially outward by fl eycigsssnics

breaki ng, thus releasing the head 30 of the needle 16. When t he head 30
of the needle 16 is rel eased, the neggle 16 is thrust rearwardly by the
spring 28 and is propel l ed by the spring force through the aperture 30
formed in the forward end of the piston 18 by " separation of the
frangi bl e end nenben bartednsiked to regsive ti: caditxridgedhedl6 is then
received, and SUbseﬁﬂ%@hégarféfwé%&ip&%ﬂiBﬂ‘éf“i‘Eﬂﬁhk&d48

The anpoule 10 i s shown |n Bwth the 3 I nj ector assenbly renoved
and the needle 16 in its@@®EEREi acted position within the cavity 48. \Wen
t he needl e i s henegdilet pasitiioneddaxdeckily heitthin dhe reduced

diameter portion and extending out of the

forward end of the barrel; | |

a spring positioned in the barrel for exerting a
rearward bias on the needle;

a needle retainer for retaining the needle within
the bore against the rearward bias exerted
by the spring;

a plunger positioned within the barrel, the
plunger including:

a rear portion having means for puncturing
the piston and for maintaining the
piston at a fixed location as the
cartridge is received into the barrel;

a rod portion extending axially within the
barrel, the rod having a hollow shaft
formed therein for conducting fluid
medication from the cartridge to the
needle;

a releasable engagement member configured to
hold the plunger at a fixed position
within the barrel and to release the
plunger from the fixed position in
response to a predetermined force
exerted upon the cartridge after an
injection stroke;

a forward portion configured to release the
needle from the needle retainer when
the releasable engagement member is
disengaged from the barrel.

20. The injection device of claim 19, wherein the
hollow shaft is formed within the rod to provide a
reduced diameter portion within the rear portion of



WD 97/ 07839
-17 -
assenbly 28,

formerly conpressed condition to

PCT/ US96/ 13649

needl e passes through aperture 27 into the spring

t he seal i ng nenber 29 relllmﬂulur“mummdl ng fromits

housi ng

" end of the spring

housi ng assenlyorgigse® and to prevent any fltui 8l f font | eaki ngpomussfisdabe
In order to retain the piston 18 at the advanced
position within the barrel 14 subsequent-3eo-needl e retraction, the
threaded tip of the plunger rod is 10 preferably renmoved fromthe

aperture 27.

prior to

di sengagi ng.the injectar ¢chuck fromthe_ exter,ior of
barrel . Shoul d Fhe ra rﬁﬂu?ﬁﬂ%igﬁﬁué&aPF5ﬁ¥t Rrward gprtign &o; . o

di sengagi ng pl upegmit cekpansidrhefbdhe spring therein to retract the

needle.

21. The device of claim 20, wherein the needle
extends rearwardly within the rod to a terminal
location within the reduced diameter portion of the
shaft.

22. The device of claim 19, wherein the rear portion
of the plunger comprises interlocking engagement means
for interlocking engagement with the piston.

23. The device of claim 22, wherein the interlocking
engagement means comprises threaded engaging surfaces.

24. The device of claim 23, comprising flexible
centering means for centering the plunger within the
barrel and for resisting rotation of the plunger when
the threaded engaging surfaces are engaged.

25. The device of claim 19, wherein the releasable
engagement member comprises a radial seating member
sized for abutment with the forward end of the
cartridge.

26. The device of claim 25, wherein the barrel
comprises a seating surface formed therein for
releasably seating the radial member within the
barrel.

27. The device of claim 19, wherein the barrel is
sized to contain the rear end of the cartridge therein
when the cartridge is fully depressed in the barrel,
to substantially prevent removal of the cartridge.

boss 58
t he



58, then the piston 18 could be withdrawn within the 15 barrel 14a as the

I njector assenbly is renoved. Provi ded that the piston 18 is not
forcefully wi t hdrawn, then the rearward notion of the piston 18
will be stopped by the detent 44. If the piston 18 is forcefully
Wi t hdr awn durwad7drgsgngagenent of the 20 injector, then t &3 /1564

. possibility that the restraining influence of the detent nmay be
overcomnme, and thus piston 18 nay be inadvert Ely - renmoved fromthe
rear of the barrel 14a. Prefeggably, t hel,"*t he detent 44 and the tabs

45 are sufficiently 25 fir g substantially prevent renoval of the

pi st on 18. O hep=2paeey, ey be provided to prevent renoval of
the piston 18 fromthe barrel 1IN Yer retraction of t he needl e 16.
For exanpl e, an additional, forwg# 30 detent (not shown) may be forned
within the interior of the q.frel 1l4a for engagi ng the tabs 45 when

t he piston 18 is in the adv{ ;ed position shown in FIG | B. Such
an arrangenent bl e for enbodi ments in which the

| engt h of the | equal to the length of
t he pi st [
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the fluid seal between the piston 18 and the interior

-4 - of the barrel 14a during the injection stroke.
Al ternatively, the engaging structure provided at the rear of the
piston for mating with the tip of the pl unger rod, may be arranged
to permt the ywhongese r od 5 to nove the piston in onl ycanuss13649
direction. For - exanpl e, the boss 58 may be provi ded w t hout
t hr eads, yet having a sufficiently small dianeter to fit within
the tip of the plunger rod, for abutnedf2with and al i gnnent of the
pl unger rod. In such an abutting 10 arrangenent, forward novenent of
the plunger rod wll urge the piston 18 in the forward direction
within the g; ~
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barrel 14a, while any rearward novenment of the plunger rod will

nmerely cause the plunger rod and the boss 58 to dissociate from
each other. Alternatively, the 15 piston 18 can be structured to permt
t he boss 58, or a supporting portion of the piston 18, to

di ssoci ate WO 97/078300m t he remai ning portion of the piston p8riubedibéie
plunger rod is withdrawn fromthe barrel 18. As has been
mentioned, retraction of the needle 20 gpeeffected by applying a
forwardly directed force upon the piston in excess of the force
required to eject fluid fromthe anpoule, yet confortably within
the normal range of stre.‘kp of the ypr's hand. In order to

re 25 engagenment with the

desirable to configure the ampoul e

to provide a positive, interlocking

fancenent or alternative to the
30 between the chuck 70 and the anpoul e

o FIG 3, there is shown an

l'ly 112 wherei n neans are

ensure that the anpoule r
i njector assenbly, it may
and the injector asge
engagenent therebetween, as anj
frictional engagenent provided
10. Referring no

anpoul e 110 and an injector aslk

provi ded for interlockingﬁgng.g ent of the I njector assenbly 170
with the anpoul e 110. Sinkkax\ -
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35 parts in FIG 3 to those shown in FIG 1A are desi gnat ed by

the sane reference nunber with the addition of 100 thereto. The
anmpoul e 110 has a needl e ) -19 -
116 extending froma spring housing assenbly 128 that i s secured
within a main Qgespase 114. The spring housi ng assenbly ]I,%ﬁ. S a
| at chi ng nechan?sn1 (not shown) for selectively retaining Hhﬂﬁgggfe
116 5 in the projecting configuration and fdW/1Rel easing the needl e
116 into cavity 148 in response to being actuated by the forward end
of piston 118. The barggl 114a of the anmpgyle 110 has a threaded
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surface 160 fornmed thereon. The injector assenbly 112 10 has a sl eeve or

cup portion 170 extending fromthe body 171 of the injector assenbly
112 for receiving the barrel 114a therein. A conplenentary threaded
surface 172 is provided within the cup 170 for interlocking with the
t hreaded surf ag@dfgsef the 15 anpoule 110. A radially probgf éﬁﬂ&u9
surface, such as upon a flange 162, is provided upon the éxterior of
the barrel 114a to provide a stop for abuttlgé agai nst the forward
peri pheral surface 170a_of the injector senbly 112, when the -
I njector assenbly i s« upon the anpoul e 110. The interl ocking
engagenent of sﬁ@f and 172 of the respective anpoule 110 and-.
i njector assenbly 112, enhanced security agai ns
i nadvertently ejecting le 110 from t he injectopmMmssenbly 112
when retraction of the l e is desired. Ref'erring now to
FIG 4A, there is shown - contai ned pre-fil %kt i on anpoul e
210. The anpoul@ 2 f-contained in the sengd t
separate injector a¥9e t required for 30 opHriat ifo f the
anpoul e 210. Rather, t on of a plunger rpd, flo ushi ng the
pi ston 218, is providedk *\\
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by the needle cap 219, as described hereinbel ow.

4 to those shown in FIG 1A are
addi ti on of 100 thereto.

nunmber with the 35

conprises a main housing 214,
di anet er for“ﬁﬁ39ﬂ0n59

PCT/ US96/ 13649
proj ections,

Ext er na

exterior of the barrel

cont ai.ned

304

318
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214a and a reduced
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wthin the barrel 214a. A piston 218 is slidably 5 positioned within the
rear of the barrel 214a. The rear portion 256 of the piston 218 is
positioned in abutrment with a detent 244 forned in the barrel 2l14a

for preventing the piston 218 from being renoved from the rear of the
barrel . A sprigofsgbng assenbly 228 10 is positioned w thpordSRnséasvard
portion 214c of the mai N housi ng 214 for selectively retaining a

needl e 216 in the projecting configuration. The forward portion
needl e 216 is surrounded by a cap or sheat W12 219 that is renovably
attached to the exterior of the 15 forward portion 214c of the housing
214. A plug menber 224 is located or formed within the sheath 219

for receiving and sealing the tip of the needle 216. The sheath
219 has piston engagi ng neans, such as a receptacle nenber 278, forned
on the forward end of 20 the sheath 219. The receptacle nenber 278 is
preferably threaded for engage W?b a thre boss 258 formed on
the rear surface of the piston B th oule 210 is to be

enpl oyed for adm ni stegi n N § njectign, th eath 219 is renoved 25
fromthe front of the anpouDe and |s then nat to the rear of the
pi ston 218 by engagenent of .
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r.eceptacl e nenber 278 with the boss 258, as shown in FIG 4B. An

I njection may then be given by depressing the rear portion 276 of the
sheath 219 while applying 30 a counteracting force to the finger stops
274, thus driving the piston 218 forward within the barrel 214a.

A radial |y extwodiggeannul ar flange 273 is preferably f Qe dodnREys t he
rear portion of the sheath 219 to provide a suitable surface for
appl yi ng pressure to 35 the rear of the sheath 219. |In enbodi nents
wherein t he receptacl e nenber 278 and8{1% boss 258 are t hr eaded,
or otherw se interlocking, the sheath 219 WO 97/ 07839
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may be withdrawn in order to draw fluid through the
into the barrel
to verify intravenous

draw 5 nedicina

of an

addi ti onal

anpoul e 210 is

order to prevent withdrawal
stops or tabs 245 may

been retracted,
t he sheath for engagi ng

depressed into the
desir.able to store

are

404

214a. Such w t hdr awal

fluid into the barrel
After an injegybonefags been adm nistered, the
fromthe skin of the patient
i ntravenous fluid delivery system (not shown).
conpressive force may be applieg,
t he sheath 219 in order to effect

(not shown),

214a for

t he
retrac

needl e 216 and

may be desirabl e,
positioning of the tip of the needle 216,
i nj ection.

needl e 21§cirfzsbéiveyed
or fromthe injection port
Then, 10 an

for exanple,
or to

rear portion 276 of

ion of the needl e 216. The

shown in FIG 4Cin the retracted configuration. In
t he needl e has

arrel

0

214a.
l'iquid nmedi
conpatiblshrdth such nedic

of the piston 218 after 15
be formed upon the exterior of
detent 244 when the sheath 219 has been fully

ve—.As_has-besn.pent i

ations in contact w tjh

htions in ternms of

oned, it is
mat eri al s that
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reactivity, solubility, inperneability, toxicity, etc. Because sone
medi cati ons shoul d not be stored in contact with netal, such as with a
needle, it is 25 desirable to provide pre-filled injection anpoules in
which the liquid nedication is isolated from contact with the needle
prior to use. QRY7WAset O provide such i solation is by prgshgidedseis
punct ur abl e nmenbr ane bet ween the needl e and the stored nedi cation, and
by 30 provi ding a nmeans for puncturing the menbrane i mredi ately
prior to adm nistering the desired i nj ection. Referring now
to FIG 5A, there is shown an i nj ecti d8/®npoul e 310, conprising a
housi ng 314 that 35 Is fornmed to receive a seal ed nedication cartridge
304. The cartridge 304 is preferably made of an inert mat erial, such
as glass, for conpatibility with a
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-22- l'i quid nedication 320 .stored therein. The housing 314 and
the cartridge 304 may be provided separately or in t he assenbl ed
configuration shown in FIG 5A The forward end of the cartridge
304 is sealed by a 5 puncturable nmenbrane 301 which is preferably nade of
an el astoneri cowipdmpsssl . The nenbrane 301 is stretched tpfpyRhsdde
front of the cartridge 304. The nmenbrane 301 is held in position by an
annul ar sealing ring 302 that is engaged within a 10 circunferenti al
exterior groove 305 fornmed about the ford2 d end of the cartridge 304.
The sealing ring 302 may be an o-ring that is integrally formed with
the nmenbrane 301. Alternatively, the sealing ring 302 may be a
separate sem -rigid structure for 15 conpressi vel y engagi ng t he nmenbr ane
with the forward end of the cartridge 304. A detent 306 is forned
within the interior of the housi ng 314 for receiving t he periphery of
the sealing nmenber 302 when in place '

5 E%ltl;;“‘{::le

i\
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N —484

414
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about the forward end of the cartridge 304, and for 20 retaining the

éartridge within the housing 314 in the assenbl ed confi guration prior
to use. A piston 318 is positioned within the rear of the
cartridge 304 in the initial configuration shown in FIG 5A. The rear
end of the cangébfi@gse304 is open to 25 provide access to th@F& Skdof ace
356 of the piston 318 by a suitable plunger (not shown) tor urglng t he
piston in the forward direction within the ¢ ?rldge 304 when an
injection is adm ni stered. The rear surface 356 of the piston 318 may
be provided with any 30 of the several__engagenent or abutnent neans
descri bed her ei nabove for natlngﬁﬁtrla.plston "ﬂn axi al cavity
348 is formed within the piston 318 fg¢r receivi nfTR0¢ 1ieedl e 316 when
needl e retraction is effect®d. An I a 323 d about
the exterior of the 35 fdBward end ¢f t o re a sealing
menber 322. The seal i ng nenbyr 322 |n$ludes an e rg rimportion
for engagenent within t =
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PCT/ US96/ 136
© 323, and an
8l astoneric
t he piston 3
- cavity 348.

tt aa%éi"p%égf %é%ﬁ, ,o,ﬂP

Béécﬂpﬂo t"BQ{]ed' .......
&/ Claim(s) Apggeh ------ 'hOLF% % ass nbly 328 is pOSItloned
5

within the f ef\aravingfrl CPBQ%Che maﬁ°rPaﬁ I'tige3x4. The ~ spring housing
assenbly rel &% abinacs Uppagsd..a. .nweiged .- B16 to extend fromthe forward
end of the in_housing 10 314-in-t+he—nttial configuration

Referring now t beRk&ngeputt pér &hes chasReraRo thro‘ygha,t@@d r\ﬁaéfwéé‘ td'*ﬁ)ort i on
of the anpoul e 81@, uht hakhe B

The barrel 14 is preferably formed of a materlal
that is chemically compatible with the fluid
5 medication to be stored in the chamber 20. For
storage of some medlcatlons, polypropylene is a
suitable inert material. For storage of other
medlcatlons, glass may be preferred for formlng the
barrel 14. _
10 - A tubular needle 16 extends from the forward end
of the ampoule 10. The needle is preferably made of
stainless steel for chemical compatlblllty with
various medications. The rear or back end of the
_ needle 16 includes an enlarged head 30 pOsitioned'
- 15 thereon. In the configuration shown in FIG. 1A, the
e rear portion of the needle 16 extends generally
axlally within a sprlng housing assembly 28. The
sprlng housing assembly 28 is held within the forward
portlon l4c of the main hou51ng 14. ‘A spring 40
20 surrounds the needle 16 within the spring housing
assembly. The spring housing assembly 28 includes a
front alignment member 26 and a rear needle retaining
member 32. The front alignment member 26 has an .
needle guideway 27 formed in the forward portion
25 thereof, through which the needle 16 extends in the
| projecting configurétion; .The needle guideway 27 is
sized for maintaining the needle 16'in.axie1 | |
alignment. A sealing member 29, such as a resilient
washer, silicone plug, or puncturable disc, is
30 disposed within an interior circumferential channel
formed within the forward portlon of the front '
alignment member 26. The sealing member 29 surrounds
the needle 16.-_The-sea11ng member 29 further promotes
_ axial alignment of the needle 16, end also serves to
35 prevent fluid from passing through the needle guideway

27 eubsequent to retraction of the needle 16.
. . . //‘
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cartridge 304 insLalLed-Aﬁ”éﬁT5}ged sl eeve or head
rear portion of the er§1 @wdThe 15 head 330 provide

J at chi ng assenmm as :
332 . escrlbed her ei nabove. The needl e
tends rearwardly - fromthe needl e head
hotdi ng 314 beyond the rear end of

menber -

I'ncl udes rear p0|
330 t.o a position mﬁthln the mai n 20

t he needl e
the rearward facing needl e point 307 nay be provided as a separate
“needl e nenber that iEhdefronk alighment membeﬁn?ﬁ tRefizni¥r angageAy needl e

- 316 by the needifrhPRdtRS foﬁﬁard ortion 1Bef@fetne mai.ﬁcmaaamg iae,
adm ni st ered,

314.

the cartri
cartridge

R

t he trid 4
A o G arh¥ BLeCer e Sngtd

Iatchlng hooks 338 of the thed¥e

retaining menber 332. In an alternative enbodi nent,

in the hous

epresse I hg 314, the

sealing nenberuﬂxxaspmmgag@bdhwg OtUereaff3091V¢omﬁ@ueafoa forward
position wi thindhe- 33 tﬂ@qéifﬁhﬁﬂﬂt hémbEE 828 HPEnLAT Ehe 088rwafaW thin

t he

10

portion l4c of the housing 14 include cooperative
bayonet projections and grooVes (not shown) formed

‘upon the alignment_member 26 and within the forward

portion l4c, locking'scfew threads, or equivalent

- structures for providing for secure assembly of the

15

20

—

25

30

35

‘respective components.

The tubular needle retaining member 32 is
positioned to form the_fear of the spring”houéing
assembly 28. The forward end of the needle retaining
member 32 abuts against the rearward end of the front
alignment member 26. The rear end of the needle
retaining member 32 is provided with a latch mechanism

.generally designated 34.

A )

-rebavnfﬁg

316

be
i ng

_ SeEndedanent’ ShethEnplLABERE 501 s
pi erced by ttmemembmnrmsfwtthgnnehdleOpnand pértidfi714andftbtheneck 314b of

%Q§u %ﬁl% ﬁ€§d$é0€89t sgéégggg Eye é&gge5§ 336. Wien the -

has

A tubular removable sheath or cap 19 is removably _

mounted on the exterior of the forward portion l4c of
the housing 14. The cap 19 is held upon the forward

. portion 14c of the hou51ng by, for example,
‘cooperative engagement between a lateral protru51on 21

formed upoh the exterior of the forward portion 1l4c of
the housing 14 and an annular mating recess 25 formed
within the rear of the cap 19. The cap 19 surrounds

. and shields the needle 16 prior to use of the ampoule

10. The tip of the need1é-16 is positioned or

* embedded within a plug member 24. The plug member 24

seals the forward end of the needle 16 in order tp

-prevent the fluid from leaking out of the tip of the
- needle 16 prior to use of the ampoule. The plug

member 24 is preferably engaged with the interior of
the cap 19, so that when the cap 19 is removed from
the housing 14 to expose the needle_immediately prior
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housi ng 314 at the position shown in FIG 6B. In ~al tefg

enbodi nents, the interior of the hou5|ng : WO 97/Q i

PCT/ US96/ 13649 24 - | Esﬁ-%fiiﬁ ikeJ L 199
forward end of the cartrldge 304 may be provi ded with other engagi ng
means, such as screw t hreads or bayonet slots, for retaining the
cartridge 304 at the forward, or prep&red, position. Such 5

.alternative engagi ng neans may further conprise a | ocki ng mechani sm

for pernanently retalnlng t he - cartridge 304 within the housing 314.

ston 18. The detent 44 preferably has an oblique y
angled rear_surface and a more nearly perpendicular
forward surface,“ The tabs 45 have complementary
-angled surfaces to permit the piston to be inserted

5 into the barrel 14a and positioned as shown in FIG. 1A
during assembly of the ampoule 10. A removable rear
cap (not shown) may also be provided to cover the rear
of the barfel 14a prior to use, in order to prevent
the rear of the pisten'ls'from being accidentally or

10 inadvertently pushed upon during transportation,
storage, or other handling of the ampoule 10.
The medicinal fluid contained within chamber 20
and stored within the ampoule 10 prior to use, may be
charged during assembly of the ampoule 10 as foliows.
~ 15 The main housing 14 is initially provided_with neither
the piston 18 nor the spring housing assembly 28
installed therein. First, the piston 18 is inserted
into the rear of the barrel 14a and is urged into
engagement with the detent 44. Then, holding the main
.20 ° housing 14 upright, the volume of fluid 20 may be
dispensed from a suitable dispenser into the ampoule
10 through the axial cavity within the forward portion
l4c of the housing. The spring housing assembly 28,
and the associated_needle 16 may then be installed in
25 the forward pofticn l14c of the housing. The spring
housing assembly 28 may be installed by first
inserting the needle retaining member 32 into the
forward portion l4c, positioning the needle 16 and the
'surrounding spring 40 within the needle retaining

30 member 32, and then sliding the front alignment member
26 of the spring housing assembly 28 onto the needle
and into engagement with the forward portion l4ac of
the main housing 14 in accordance with the
aforementioned engagement means therebetween. The

35 small volume of air remaining within the needle may be

purged by the user prlor to administering an
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Referring now to FIG 5B, the cartridge 304 is shown nged

wrthin the housing 314 at the 10 prepared position. Theﬁﬁm\@éi 3 6 ll'g?

~attach- a suitable injector assenbly to the anpoul e. Fene ,

an injector assenbly of the type described in connectgghﬁ«}g%qiggytﬁﬂxg
may be secured to the rear of " the cartridge 304. Alternatively, the -

I njector 15 assenbly can be secured to the cartridge, and the _

pl unger therein engaged with the piston 318, prior to advancing the

cartridge 304 into the prepared position wi thin the housing 314. In an

al ternative enbddijesttion, as als coistnemhreeith eadmjnibstepinmger, such as has

been 20 descr i-l}{;&éﬂ&@nect ion with FIGS. 4A-C, may be engaged with

t he pl unger 318 before of after the cartridge 304 is advanced to the

prepared position. In am alkterpaftive assembly ineocedwor nethe Eromty

thr eads or aiiheimd ! KBNS TENd end q&é@&ﬂﬁkééﬁﬂﬁé%&ﬁb@é 7>

t he housing 314 for mating wth an injector asse “such as that

, Y
described i ® coffedi®oPRHING MWSING |apsembly 7§ may MHRFITRD t he
i nj ector assenblipgetheie by suittidilileendahg)) o€ ¢ heepgaty [/ | Hgeotdd® tde

prepared . COUlHOHIIA L Bl WAL ARRSTY 48 (B Shdfid "EndO
needle 16 prior to engagement with the main housing
14.
10 In yet another filling and assembly procedure,

the spring housing assembly 28 may initially be
secured in engagement with the main housing 14. Then,
the ampoule is positioned vertically with the open
rear end of the barrél 14a facing upward to receive
15 the medicinal fluid from a dispenéer. ' If the surface
tension of the fluid, and the diameter of the needle
bore, are not sufficient to support the volume of
dispensed fluid, then the tip of the needle 16 should
- be blocked or plugged to prevent the fluid from
20 leaking out of the needle during filling. After the
- desired volume of fluid has been dispensed'into the
barrel 14a, the_piston 18 is aligned with the rear of
the barrel 14a and urged therein to the extent that a
fluid seal is achieved between the piston 18 and the
- 25 rear of the barrel 1l4a. The vertical orientation of
TZ? ' _ thé*ampéule'may then be reversed, so that the needle

()

' points upward. The tip of the needle 16 is then
unplugged or unblocked. The piston 18 is then urged
further into the barrel 1l4a to éngége the tabs 45 with

30 the annular detent 44. As the piston 18 is so
positioned, any air within the barrel 14a will be
purged from the ampoule through the needle 16. After
the piston 18 has been properly positioned within the
barrel 14a, the needle cap 19 is securely mounted onto

35 the forward portion 14c of the housing 14_to '
subsequently shield the needle and to position the
plug 24 upon the tip of the needle.. . -

eet Has Been Re‘ilaced
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At the conpl etion of an injection stroke t he pi st onDIYEH G 6 6]*
sufficiently adyaﬁceﬂ’MAthln t e cartridge 304 such '

322a sealing the aH end of the piston 318, wil| #HeEHidEuLEd by o]
the 35 pi er ck plunger stop or ridge (not shown) may be
formed upon the ce of the cartridge 304 to provi de a
tactile signal WO 187/-07839

PCT/U896/13649 ' -25 - before the

menbrane 322a is tureg Upon feel | i ng - t he tactlle signal, the user

may decide to pegiggggd ead 30 of the needle 16. An axial cavity or

hollow area is provided in the needle retaining member
32 as well as in the front alignment member 26 which
together define a spring housihg chamber in which the
5 needle and its surrounding spring are initially poised
prior to use. The head 30 of the needle 16 functions
as a cooperating latch member with the latching
fingers 36. The needle head 30 provides an abutment
_ for the rearward end of spring 40 for compressing the
10 spring 40 against the rear of the guideway 27 within
‘the interior of the front alignment member 26. The
needle head 30 forms a lip or rim that is maintained
in abutment with the hooks 38 on the fingers 36.
Hence, the needle 16 is held in a biased relatioﬁship
15  which urges the needle toward the rear of the ampoule
- 10.

(3

The coopefative reiationships among the needle
retaining member 32, needle head 30, needle 16, and
the spring 40, are best shown in the exploded view of

20 FIG. 2. As previously discussed, the needle retalnlng B
) ' member 32 includes rearward extending flngers 36 or
latching projections having hooks 38 formed_at the
terminal ends thereof. The fingers are preferably
flexible to permit outward movement to release the _
s 25 cooperating latch abutment surface 30a provided by the
fﬁ? head 30 of the needle 16. It should also be
‘ appreciated that the fingers 36 could be fractured
when moved'outwardly to release the needle head. The
hooks 38 provide engeging surfaces 39 which extend
30 radially inward for overlapping engagement with the
abutment surface 30a of the head 30 of the needle 16.
The hooks 38 are formed to have rearward facing
canted or wedge-shaped surfaces 37 for mating with the
T.forward end of the piston'le, as described further '
35 hereinbelow. As should also be appreciated, should
the fingers 36 be deformed or flexed radially outward,
-the engaging surfaces 39 of hooks 38 move out of

P T S B bas ang



the integrity of the menbrane 322a in order to subsequem r LA
-additional fluid into the 5 cartrldge 304, or to effect 'n EE@_ é¢ro 37

By "~ further ad\hatShe ‘I'n order to effect t}_én..)dtlh 9
user presses flrm I r on soo  that the plerC|ng tip 307
ruptures the”’ nenbr nd the flngers of the needl e retaining '
- menber 332 are 10 re eased by the forward5ernd of the piston. The needle

is then retracted into the pIunger as-shown in FIG 5C. In

an alternative £ n‘q:odl nent ercing the cartridge

i
menbrane 301 may b ed?%v‘f%'ela &1% rﬁ‘b'fm%‘%%n%‘i‘%fag e3939E chlge oreeddéeor nore
of the hooks head3 of Iﬂpmlrlelerkkeo¢@nrwm¢@n tREDeXp B2 V@YESBce of

har pened or  pr, n order to- -
;uncfure t he Pre rgﬁj %60 %lnﬂsuc agféﬂgércgn%%ﬁfl?@%[go? HE rB8$ war d- f aci ng
needl e poi nt. 3Eadhe Mpad3Qy mmedw:elmmmmmm;e némd e Uinemd 318 may

be of 8t he Jopalip el i B d Vod or A0 L Sw it the
descri bed hereina rather than having a sea |ng rane 322a

ove
Ref erri ng now lb(?‘c% QF #rax t%?’?’t%n ol mReULeS  enbodi nent of a
retractable needl e Thet lkrhhﬂny(pﬁdjﬁbtlons or fingers 36 and the

hooks 38 of the needle retaining member 32 are
- preferably joined together to form an annular latching
10 member with a circular opening at the rear end. The
retaining member 32 is provided with longitudinal
grooves or score lines 42 running along the out31de to
facilitate breakage and separatlon of the fingers 36.
—~ " The engaging surfaces 39 of the -hooks 38 form a
s . 15 continuous rim within the interior of the needle
retaining_member'32, to enhance the eecﬁrity of
engagement with the needle head'30, The continuous
rim provides a seal with the rearward surface 30a of
the needle head 30, so that fluid is kept out of the
20 spring housing'chamber."Additionally,'a redialiy-
protruding shoulder 35 is formed around the exterior
of the needle retaiﬁing member 32 for abutment with a
complementary ridge on the interior of the housing
(not shown) to secure the needle retaining member 32
i .25 -agalnst being pushed rearward by the expansive force '
_13> of"’ “the compressed spring 40.

' Referring once again to FIG. 1A, the piston 18
comprises structural_features for effecting release of
the latching mechanism 34. The forward end of the

30 axial cavity 48 is sealed by a frangible end member 52
| formed centrally and'integrally'with the forward end
of the piston 18. An annular joint 53 is thus formed
between the frangible end member 52 and the remainder
of the piston 18. The thickness of material forming
35 the annular joint is sufficiently small such that the
end member 52 can be broken or separated from the
piston upon application of a force of less than about



device. In the device shown in FIG 7A a stationary

piovided for hol'ding a piston 418 in a fixed position ‘f’;;J'
cartri'dge 404 i Spt @84 Has Bech Réghcéhe mai n housi ng 414 of the devi

cartridge 404 is haV|ng a slidable elastonerlé pi ston
418 within the foj Bﬂ ﬂ cartridge 404 for sealing a vol ume
of liquid the cartfleélge 404. The piston 418 -

i ncl udes an enl arged di anmeter rear portion 418a 35 formng a slidable

fluid seal with the interior of the - cartridge 404, and a reduced
di anet er for war §¥goPOUSES to thegormard eurisse ioh UL rangibke fendar d
portion membe¥) 9Hhe/3%ching mechanism 34 and the plunger 18

PCT/U896/13649 are préferably'formed of a material that provides

suitable frangibility for effecting needle retraction,
5 while also being chemically compatible with the stored.
medication. Polystyrene, for example, prov1des such
characteristics for use with various medications. The
properties of franglblllty and chemical compatibility
méy be provided separately by, for example, providing
10 a conformal coating or layer of a chemically inert
material, such as polytetrafluoroethylene,'updn the
surfaces of the plunger 18 and the latching mechanism
34 that are malntalned in contact with the stored
medlcatlon
. 15 The periphery of the forward end of the piston 18 -
is contoured or tapered to mate with and abut the
cooperating wedge shapedfsurfaces 37 of the hocks 38,
for spreading the fingers 36 to release the hooks from
the head of needle 16. More specifically, the piston
20 18 preferably has a tapered forward surface 50 which
engages the wedge shaped'surfaces 5” of the hooks,
when the plston 18 is urged forward within the barrel
14a of the houslng 14. ' ' '
The forward progress of the piston 18 causes the
_ 25 fingérs 36 to spread radially outward by flexing or
o breaking, thus releasing the head 30 of the needle 16.
When the head 30 of the needle 16 is released, the
needle 16 is thrust rearwardly by the spring 28 and is
propelled_by the spring force through the aperture
30 formed in the forward end of the piston 18 by
' separation of the frangible end member 52 from the
piston 18. The needle 16 is then received, and
subsequently'retained within the cavity 48.
The ampoule 10 is shown in FIG. 1B with the
35 1njector assembly removed and the needle 16 in its
retracted p051tlon within the cavity 48. When the
needle is being retracted, and when the tip of the

Al q s



-‘26 - 418b of the piston-each have respective axi al Ilg,ned6 49
bores fornmed therein— A~pUﬁe%ufab¥e—septun1 418c is fa@y n LheJ
e @“ angji 1937

pi ston 418 between t “bores within the respectL'

#

rear portions of 5 lacedThe exteri or surface'o?ythe f'or war d”
portion 418b.is threadf " . F adapted for .mating with the
stationary plunger 476 it Ieg el nbel ow ~ The

i njection device conprises a main housing 414 10 having a spring housing
429 installed therein for - releasably holding a needle 416 in a

proj ecting otonhegbaarednlﬂaodmmﬁmgfaMwammJem&umhtdurdnﬁ n housi ng

414. Th i d &, 432,
whi ch ext Zﬁ&??@??&%bﬁgﬁf ;" EnS BhoRgll st amcrurktb UMb R Eel 50
The neck poFersnof1theopiskenhosi mgting Up@ﬂns tivet & in odnitdeeged

barrel portion h 0
conprlsgs a rodﬁiég éi EB& aa§|5g ?%gffégebgftF%%ﬁﬁth?%yﬁﬂ %%%?25%%€4

The 20 po§|t|59| BvﬁftpﬁepﬁﬁﬁﬁBan4?8 VS°HE|§P§FE§&°By aFor

example, the boss 58 may be provided without threads,
yet hav1ng a sufficiently small diameter to fit w1th1n
the tip of the plunger rod, for abutment with and
.alignment of the plunger rod. In such an abutting
10 arrangement, forward movement of the plunger rod will
urge the piston 18 in the_forWard direction within the
barrel 14a;3whilehany rearward movement of the plunger
 rod will merely cause the'plunger rod and the boss 58
-~ to dissociate from each other. Alternatively, the
15 piston 18 can be structured to permit the boss 58, or
a suppdrting portion of the piston 18, to dissociate’
from the remaining portion of the piston 18 1f the
plunger rod is withdrawn from the barrel 18.
_ As has been mentioned, retraction of the needle
20 is effected by applying a forwardly directed force
'upen the piston in excess of the force required to
eject fluid from the ampoule, yet comfortably within
the normal range of strength of the user’s hand. In
order to ensure that the ampoule remains in secure'
s 25 engagement with the injector assembly, it may be
Z deéirable to configure the ampoule and the injector
aesembly to provide a positive, interlocking
engagement therebetween, as an enhahcement or
alternative to the frictional engageﬁent provided
30 . between the chuck 70 and the ampoule 10.
Referring now to FIG. 3, there is shown an
ampoule 110 and an injector assembly 112 wherein means
~ are provided for interlocking engagement of the
~ injector assembly 170 with the ampoule 110. Similar
35 parts in FIG. 3 to those shown in FIG. 1A are =
designated by the same reference number with the
addition of 100 thereto. The_ampoule 110 has a needle

ARACMNEN QUFFT
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}adlal menber, such as by radial struts or a seating Tﬁséth :i
of the disk 478 is held wthin a -groove 479 forned abiiti zdé nz 3)6%?
of the barrel " 7hil 4Reet 125 Been Replacedn act uat i ng head 450 |F’Fm‘;@dl@1dt¢@ 199

forward end of r actuating the needl e retaining

menber 432. " The act uawgm&ﬂlm‘ extends into the neck 414b of the
'housing, and i s posi the -19needle retaining nenber 432. A
needl e-receiving bore 30 448 is formed within the head 450 and extends
into the rod 477 for, a sufficient length to receive the rear of

t he needl e whert? Fe?ﬁ‘&@ﬂddﬁgoffrﬂ% aERFing hauging @psembly WS rhat end of

the bore 448 | dsnsediutreda wiethiced maln o 1f1|4U' drelangli A9 that
t h of the rod 477.

PP LR N I A R I R
cup 480 i s si zédotoshowmi)vE&orheelectively retaining the needle 116 :
5 in the pro;ectlng conflguratlon and for releasing the
needle 116 into cav1ty 148 in response to being
actuated by the forward end of piston 118.
The barrel 114é of the ampoule 110 has a threaded
surface 160 formed thereon. The injector assembly 112
10 has a sleeve or'cup portion 170_extending from the
body 171 of the injector_assembly 112 for receiving
the barrel 114a therein. A complementary threaded
- surface 172 is'provided within the cup 170 for
— _ interlocking with the threaded surface 160 of the
... 15  ampoule 110. A radially projecting surface, such as
upon a flange 162, is provided upon the exterior of
the barrel 1l4a to provide a stop for abutting against
. the forward peripheral surface 170a of the injector
assembly 112, when the injector assembly is mounted
20 upon the ampoule 110. The interlocking engagement of -
surfaces 160 and 172 of the respective ampoule 110 and
injector assembly 112;'provides enhanced éecurity
.against inadvertently ejecting the ampoule 110 from
the injector assembly 112 when retraction of the
‘ 25 needle is desired. | |
o '~ Referring now to FIG. 4A, there is shown a self-
contained pre-filled injection ampoule 210. The
ampoule 210 is self-contained in the sense that a ,
separate 1njector assembly is not required for
30 operation of the ampoule 210. Rather, the function of
- a plunger rod, for pushing the piston 218, is provided
by the needle cap 219, as described_hereinbelow.
Similar parts in FIG. 4 to those shown in FIG. 1A are
- designated by the same reference number with the
35 addition of 100 thereto.
The ampoule 210 comprises a main housing 214,
including a barrel 214a and a reduced diameter forward

AR GFUIT TS g e



WO 97/ 07839 PCT/ US96/
227 - - for oF HhGik fcdaf the piston 418 therei bI 'f
'mating surfaces, A reads are formed w t i% J 199
for secure engag Eﬂ‘ﬁm‘j e piston 418. A rearward- faC| ng hol | ow

IS |

‘needl e 407 5 channel 449 and is centrally al i gned
within the cup 480. When the piston 418 732 - mated with the plunger 476,
t he needl e 407 pierces the septum 418c to prOV|de a fluid passageway

fromthe . teri of . the cartrjdge 404 tq the forward need]e 10 . 416.
In enbodi ment sqvaﬁé‘rlar H‘e[q?é:%qrhgazrﬂa%ﬁ’ ein.  tkhe)ihquing g31hd the
pl unger 476 coapd ste sarridge t30fatsy; bd provieisd avpartacgliypwrleinhe

p| unger 476 i heh\g %@s%‘r{bli%td”c%ﬂcﬂ :Lo% %%(?%8{ slnor}_afG stgfss or '111?

rotation as on and plunge are
forward end of the cartrldge 304 is sealed by a

5 puncturable membrane 301 which is preferably made of
an elastomeric material. The membrane 301 is
stretched to cover the front of the cartridge 304.

The membrane 301 is held in position by an annular
sealing ring 302 that is engaged within a

10 c1rcumferent1a1 exterior groove 305 formed about the
forward end of the cartridge 304. The sealing ring
302 may be an o-ring that is integrally formed with
the membrane 301. Alternatively,'the sealing ring 302
may be a separate semi-rigid structure for '

15 compressively engaging the membrane with the forward
end of the. cartrldge 304. A detent 306 is formed
within the interior of the hou81ng 314 for receiving
the periphery of the sealing member 302 when in place
about the forward end of the cartridge 304, and for

20 retaining the cartridge within the housing 314 in the
assembled configuration prior to use. ,

A piston 318 is positioned within the rear of the
cartridge 304 in the initial configuration shown in
' FIG. 5A. The rear end of the cartridge 304 is open to

25 provide access to the_rear surface 356&of the piston
318 by a suitable plunger (not shown) for urging the
piston in the forward direction within the cartridge

. 304 when an injection is administered. The rear
surface 356 of the'piston 318 may be provided with any
30. of the several engagement or abutment means described
hereinabove for mating with a piston. An axial cavity
348 is formed within the piston 318 for receiving the '
" needle 316 when needle retraction is effected. An
annular groove 323 is formed about the exterior of the
35 forward end of the plunger for retaining a sealing
member 322. The sealing member 322 includes an
enlarged rim portion for engagement within the groove



Several such features may be enpl oyed. For exanpl e, |6fe3 9
.ribs . 482 may be forned upon the exterior .of the rod ~ Qi.ne to4 w

the seating disk 478. The head 450 of the plunger 47 Wwide inecky 20‘v §
414b of the housing 414 may have a non-circul ar or rimeter
SO as to resist rotation of the plqufr 476 when the cartridge 404 is

|

ool ot uts 483 that o] of ned 1o 1he Tou 477 and 35° ZHMﬂﬂlIMMHIM ]
recesses 484 fQFQEdWhﬁcEPQJ @T§£ﬁ§§rmathe . barrel 414a. The $trhtss4

are preferably locate rear, of the rod 477 and adjacent to
t he forwald endnofinfiestion Agpoutiee forr wee adghiam injectwr i gured to

flex in the foa%ee&bdyr eew%@; &0 PRl , 3@ nel tﬁﬁlé,%@t&dqd%f@ﬂaés Oagass

bet ween the rod 477 ,and “intérior of barr :
injection is gF?@erslng Accordlngly, the struts 483 are thin enough to

permit such fl axbagrel foe btowdhd & q&ewtcirty e fAtuid s 483 are
al so broad enough, as shg FLG to resiy | at eral, _or

“circunferential, flexing" Wﬁﬁ&&Fﬁ°8ﬂa hg barre a?agﬁgﬁh% FSRrGPF L i
recesses 484 extend in teédzed tof bewendagedewstitbn thleodgjeletomt erior of the
barr el assembly and a forward portion having a bore

formed therein;

a needle positioned within the bore;

a spring positioned within the bore for exertlng

a rearward bias on the needle;

a needle retaining member for retaining the

a ' needle within the bore against the rearward
T - bias exerted by the 5pring; and

a piston positioned within the barrel and hav1ng
a cavity formed therein, the piston
including a rear portion configured. for .
engagement with the plunger of the injector
assembly, and a forward portioh adapted to
release the needle from the needle retalnlng
member and to receive the needle into the
cavity after an injection stroke is.

completed.

= _ 2;~¢The ihjection ampoule of claim 1, wherein the.

| forward portion of the piston comprises a frangible
end member closing the forward end of the cavity and
adapted to be actuated to open the forward end of the
cavity after an injection stroke is completed.

3. The 1n3ect10n ampoule of clalm 2, whereln the
frangible end member is integrally formed with the
forward portlon of the piston and is conflgured_to
separate from the forward portion of the piston in
response to a'predetermined force exerted on the

frangible end member.

This Sheet Has Been R

I 1

AMENDNEN CUTEY



. A
WO 97/ 07839 ' | PCT/ US96/ 13?&513 _7 g\’ é 1'9
-28 - beyond. t he point of engagqﬂqat with the strutsi@BAMS 19 J h_zBQ?
perm’t the struts 483 to flex into the configuration de5|gnated 483
during use. - After the piston 418 has been engaged with the 5
- plunger 476, an injection may be .given by the user applying a

conpr essi ve force hotne

: : 1 the flnger st-ops and the rear surface 456 of
" 'the cartridge 404. (A

onpl etion of an injection stroke, as shown

g’A"

o
in FIG 7B, theﬂfo!;=|‘ il of the cartridge 404 abuts theg0 seating
di sk 478. In order tos»i etraction of M
YN
2§
M P
g\
N ix‘
S% A2\
sy
N
< <
- o
o ¢ ;I 0 l'o.
ey /4 . Py
I'O_ ' 1 w0 . gﬁ. .
ke ¢ 1 2 o 9 —t
g4 47 = ™
S 1) . T o
oy FERE 3
g Lumm 4.0 o |
|| e
5 = |l &

This Sheet Has Been Reﬁlace

) ARAITIINT A



the needl e 416, the user may then apply firm pressure tmsgb /136%;

surface 456 of the .cartridge 404, whi §P12k . force is then ti?gmeﬁsbJUL 19
S

the cartridge 404 to the seating 478 in order to d I'm of
tshe 15 seating disk 478 out of engagenent with the recess -479. Wen
the seating disk 478 is disengaged fromthe recess 479, the plunger

476 is urged forward within t he- housi ng 414 so that the actuating head
450 unl at ches the needl e retaining nenber. 432. As.shown 20 in FlG

7C, the needle 416 is then retracted into the cavity 448. In the
preferred enbodi nent, the housing . 414 is sized to receive the entire

_ gqei n so that subsequent w thdrawal of
the cartridge 404 fromthe h@§si ng 444 is prevented. 25 _ Referring
now to FIG 10, there is sho qr enbodi nent of a retractable
needl e unit dose injection devifje. In the device shown in FIG 10, a
stationary pl unger 576 it} ged for holding a piston 518 in a
fixed position as a pre-fill ¢ dge 504 is urged 30 into the main
housi ng 514 of the device. . I et ai Eng skirt or flange 578 is fornmed
~about the plunger 576 securﬂng t he plunger 576 within the housing
514. -+ The rimof the fl 578 Ws hel d within annul ar . :

| ength of the cartridge (4
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detents 579 formed on the interior surface of the 35 housmg 614{136 S

When the cartridge.504 is urged into the rear opening\BEAMSI ng 514, T34
fhe piston 518, ~which initially Jét¥es as a stopper ftﬁﬁg’%d‘r‘?ri dge

PCT/ US96/ 13649 o =29 - - 504, is pierced

by a rearward facing piercing needle 507 that is axially positioned to
extend fromthe rear of the plunger 576. An injection needle

516 is telescopically 5 positioned within at |east a portion, the forward
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| | 31 4 (i
portion, of the rearward facing piercing needl e 507. ?ﬁ‘&i‘atﬁd{&,}é L9
needl e 516 extends-fromw thin the 8 forward end of the q%wg T_Q;?Q]@L 1987

507, through the forward end 550 lﬁh-e pl unger 576 into spring housl ng
10 528, and out of the forward end of the spring housing 528 in an
extended configuration. The injection needl e 516 is selectively held
I n. the extended configuration by retaining nenber 532. An enl arged
sl eeve or collar 530 is affixed about a central 15 portion of the needle
516 to provide a rimor lip for the fingers of the retaining nenber
532 to retain the " needl e 516 against the rearward bi as exerted thereon
by spring 540, in a manner simlar to the retaining - arrangenents
previously described. 20 After an injection has been adm ni stered,
retraction of the needle 516 is effected by the user pushi ng agai nst
the rear surface 556 ofSthe cartr ge 504 at the forward end of
the cartridge 504 wll ,;» i urn,| ur ' fl ange 578 out of
engagenent 25 with detent dongequen _ | unger 576, and
- particularly the head 550 tlhegeon, W Il Dbg driven against the

_ fingers of retaining nenbe and heedl e |1 be released in

t he nmanner
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blescri bed her ei nabove 'i n connection with other 30 enboo?mgfétAa. 3 579
i'nvéntion. Wen the needle 516 is -9fel eased fromt hem r];lggn@ﬁtbgrg
\ the -

532, expansion of - spring 540 will drive the collar 5 -
attached needl e 516, rearwardly within an axial cavity 548 f or med
in the forward end of the plunger 576. The 35 rear portion of needle 516"
w ll thus be tel escopically received further wwthin the forward
portion of . pi erci ng needl e 507. The forward end of needle 516
WO 97/07839 . ' . PCT/ US96/ 13649
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wi'll thus be rREELACHVENT SHEEEY ¥ lééglned within ..

As shoul d belﬁ@mmemiepkcc@%&t&%p%’é‘@ ...... B43R7ed to hald

that is Imsmfdlgﬁﬂ;@e 4155%%_‘55]@ gjer. df piercing needl‘

facilitate m&,@% ........ ﬁﬁho@{; “Enjlection needle

pi ercing n>qg| ngqg L?‘ L ~ extent of the tel escopic
posi ti oni ng, and t e ra ) %Ieaiéhqg provi ded between the two needl es,
are 10 sele bsta t I reverjt quid | eakage into the cavity
548 whil e ﬁﬁ&%@b& 2 rggﬁL" se di mensi onal tol erances all ow
substantial |y abhk®hgt Bt of thei Enifblirakloy cHRMYH etV JFarld dge 504
to be injected into a patient, with mniml rétention of 15 fluid
within the i njBR¥F8h d&@ice after an injection is given. In order to

substantial |y preverheabyrieli d4 is pirbferablybEoraicd oEd aviraltiet itale

pi erci ng needl r ection.need| 6 f.romJ eaki ng out of

t he devicghQEtég Fngég?EgX 8# é %ﬁ&r@?ﬁg %é@dl has 20 been

ef fected, 2in empdhdahgonetib henbtprsd9insthe cpambedeQOW|tﬁpm the spring
housing 528. Theasagk of ssagbﬁ@d§aataehglap yprbpgaeds eaneedi e 516 and
is conpressed within an annul ar groove for t he

suitable inert materia For storage of other
medications, glass may be'preferred for forming the
barrel 14.

10 A tubular needle 16 extends from the forward end

of the ampoule 10. The needle is preferably made of
stainless steel for chemical compatibility with
various medications. The rear or back end of the
needle 16 includes an enlarged head 30 positioned
s 15 thereon. 1In the configuration shown in FIG. 1A, the
rear portion of the needle 16 extends generally
axially within a spring housing assembly 28. The
spring housing assembly 28 is held within the forward
portion 14c of the main housing 14. A spring 40
20 surrounds the needle 16 within the spring housing
assembly. The spring housing assembly 28 includes a
front alignment member 26 and a rear needle retaining
member 32. The front alignment member 26 has an
needle guideway 27 formed in the forward portion
25 thereof, through which the needle 16 extends in the
projecting configuration. The needle guideway 27 is
sized for wmaintaining the needle 16 in axial
alignment. A sealing member 29, such as a resilient
washer, silicone plug, or puncturable disc, is
30 disposed within an interior circumferential channel
formed within the forward portion of the front
alignment member 26. The sealing member 29 surrounds
the needle 16. The sealing member 29 further promotes
axial alignment of the needle 16, and also serves to
35 . prevent fluid from passing through the needl
.27 subsequent to retraction of the needle 16




forward end of the spyi
needl e 516 is retract
529 is permtted

The ternms and express
of description and no

use of such
the features shown and descri bed or portions thereof. It is
recogni zed,

the scope of the |nV?Hé'QBoﬁ€ 22 ighh@ntefdember 26 is firmly engaged

-31-

)

T »

10

15

20

25

30

35

REPLACEMENT SHEET

Qusi-ng- When the point 25 e i,njectjio ~
dinto the gpri ng housi ng 528, 67!{ ez bﬂ
tp @pNRY 1988sqall the forward end offtARf@EViice. 1T 1Q9*
ops which have Joden enpl oyed are Used as ferns
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IiTmtatiflon. There is no intention in the

ter of _gxcl udi ng any equival ents of

however, that various nodifications are possible within

within the forward portion 14c of the main housing 14,
e.g. by friction. The engagement of the alignment
member 26 within the forward portion 1l4c of the
housing 14 may be further secured by epoxy or
ultrasonic welding. Other effective means for
securing the alignment member 26 within the forward
portion.14c of the housing 14 include cooperative
bayonet projections and grooves (not shown) formed
upon the alignment member 26 and within the forward
portion 1l4c¢c, locking screw threads, or equivalent
structures for providing for secure assembly of the
respective components. |

The tubular needle retaining member 32 is
positioned to form the rear of the spring housing
assembly 28. The forward end of the needle retaining
member 32 abuts against the rearward end of the front
alignment member 26. The rear end of the needle
retaining member 32 is provided with a latch mechanism
generally designated 34.

A tubular removable sheath or cap 19 is removably
mounted on the exterior of the forward portion l4c of
the housing 14. The cap 19 is held upon the forward
portion 14c of the housing by, for example,
cooperative engagement between a lateral protrusion 21
formed upon the exterior of the forward portion l4c of
the housing 14 and an annular mating recess 25 formed
within the rear of the cap 19. The cap 19 surrounds
and shields the needle 16 prior to use of the ampoule
10. The tip of the needle 16 is positioned or
embedded within a plug member 24. The plug member 24
seals the forward end of the needle 16 in order to
prevent the fluid from leaking out of the tip of the

needle 16 prior to use of the ampoule. The plug

member 24 is preferably engaged with the interior of
the cap 19, so -that when the cap 19 is removed from
the housing 14 to expose the needle immediately prior
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during assembly of the ampoule 10. A removable rear
cap (not shown) may also be provided to cover the rear
of the barrel 14a prior to use, in order to prevent
the rear of the piston 18 from being accidentally or

10 inadvertently pushed upon during tramnsportation,
storage, or other handling of the ampoule 10.

The medicinal fluid contained within chamber 20
and stored within the ampoule 10 prior to use, may be
charged during assembly of the ampoule 10 as follows.

N 15 The main housing 14 is initially provided with neither
the piston 18 nor the spring housing assembly 28
installed therein. First, the piston 18 is inserted
into the rear of the barrel 14a and is urged into
engagement with the detent 44. Then, holding the main

20 housing 14 upright, the volume of fluid 20 may be
dispensed from a suitable dispenser into the ampoule
10 through the axial cavity within the forward portion
14c of the housing. The spring housing assewbly 28,
and the associated needle 16 may then be installed in

25 the forward portion l1l4c of the housing. The spring
housing assembly 28 may be installed by first
inserting the needle retaining member 32 into the
forward portion l4c, positioning the needle 16 and the
surrounding spring 40 within the needle retaining

30 member 32, and then sliding the front alignment membexr
26 of the spring housing assembly 28 onto the needle
and into engagement with the forward portion l4c of
the main housing 14 in accordance with the
aforementioned engagement means therebetween. The

35 small volume of air remaining within the needle may be.
purged by the user prior to administering an
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be actuated to open tihg forward Pnd~ f {the cavity after an injection stroke

i's conpleted. 3. The FMTection anpoulle of claim2, wherein the frangible

end nenber is integrd&l e-flérward portion of the piston and

is configured to separate fromthe forward portion of the piston in

response to a predeterm ned force exerted on the frangible end nenber.
injection, as is customary in administering

injections.
In an alternative assembly procedure, the front -

alignment member 26 and the needle retaining member 32
S of the spring housing assembly 28 may be secured

together by suitable means, e.g. epoxy, in order to

assemble the spring housing assembly 28 to contain the

needle 16 prior to engagement with the main housing

14.

10 In yet another filling and assembly procedure,
the spring housing assembly 28 may initially be
secured in engagement with the main housing 14. Then,
the ampoule is positioned vertically with the open
rear end of the barrel 14a facing upward to receive

15 the medicinal fluid from a dispenser. 1If the surface
tension of the fluid, and the diameter of the needle
bore, are not sufficient to support the volume of
dispensed fluid, then the tip of the needle 16 should
be blocked or plugged to prevent the fluid from

20 leaking out of the needle during filling. After the
desired volume of fluid has been dispensed into the
barrel 14a, the piston 18 is aligned with the rear of
the barrel 14a and urged therein to the extent that a
fluid seal is achieved between the piston 18 and the

25 rear of the barrel 14a. The vertical orientation of
the ampoule may then be reversed, so that the needle
points upward. The tip of the needle 16 is then
unplugged or unblocked. The piston 18 is then urged
further into the barrel 14a to engage the tabs 45 with

30 the annular detent 44. As the piston 18 is so
positioned, any air within the barrel 14a will be
purged from the ampoule through the needle 16. After
the piston 18 has been properly positioned within the
barrel 14a, the needle cap 19 is securely mounted onto

35 the forward portion 14c of the housing 14 to
subsequently shield the needle and to position the
plug 24 upon the tip of the needle.

)
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i nj ector assenbl anpoul e of claim1, wherein the
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with the injecheniasseiayis provided in the needle retaining member
32 as well as in the front alignment member 26 which
together define a spring housing chamber in which the

5 needle and its surrounding spring are initially poised

prior to use. The head 30 of the needle 16 functions
as a cooperating latch member with the latching
fingers 36. The needle head 30 provides an abutment
for the rearward end of spring 40 for compressing the

10 spring 40 against the rear of the guideway 27 within
the interior of the front alignment member 26. The
needle head 30 forms a lip or rim that is maintained
in abutment with the hooks 38 on the fingers 36.
Hence, the needle 16 is held in a biased relationship

(D

15 which urges the needle toward the rear of the ampoule
10. .

The cooperative relationships among the needle
retaining member 32, needle head 30, needle 16, and
the spring 40, are best shown in the exploded view of

20 FIG. 2. As previously discussed, the needle retaining
member 32 includes rearward extending fingers 36 or
latching projections having hooks 38 formed at the
terminal ends thereof. The fingers are preferably
flexible to permit outward movement to release the

25 cooperating latch abutment surface 30a provided by the

A head 30 of the needle 16. It should also be
appreciated that the fingers 36 could be fractured
when moved outwardly to release the needle head. The
hooks 38 provide engaging surfaces 39 which extend .

30 radially inward for overlapping engagement with the
abutment surface 30a of the head 30 of the needle 16.

The hooks 38 are formed to have rearward facing
canted or wedge-shaped surfaces 37 for mating with the
forward end of the piston 18, as described further

35 hereinbelow. As should also be apéreciated, should
the fingers 36 be deformed or flexed radially outward,
the engaging surfaces 39 of hooks 38 move out of
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%orward surface 30b of the

needle head 30, immediately thrusts the needle head

30,

and hence the needle 16, rearwardly toward the

back or rear portion of the ampoule.

The latching projections or fingers 36 and the

hooks 38 of the needle retaining member 32 are

preferably joined together to form an annular latching

10

member with a circular opening at the rear end.

The

retaining member 32 is provided with longitudinal

grooves or score lines 42 running along the outside to

facilitate breakage and separation of the fingers 36.

()

15

The engaging surfaces 39 of the hooks 38 form a
continuous rim within the interior of the needle

retaining member 32, to enhance the security of

engagement with the needle head 30.

The continuous

rim provides a seal with the rearward surface 30a of
the needle head 30, so that fluid is kept out of the
Additionally, a radially-
protruding shoulder 35 is formed around the exterior
of the needle retaining member 32 for abutment with a

20 spring housing chamber.

complementary ridge on the interior of the housing
(not shown) to secure the needle retaining member 32

25

o
4

against being pushed rearward by the expansive force

of the compressed spring 40.
Referring once again to FIG. 1A, the piston 18
comprises structural features for effecting release of

the latching mechanism 34.
axial cavity 48 is sealed by a frangible end member 52

30

The forward end of the

formed centrally and integrally with the forward end

of the piston 18.

An annular joint 53 is thus formed

" between the. frangible end member 52 and the remainder

of the piston 18.
35

The thickness of material forming
the annular joint is sufficiently small such that the

end member S2 can be broken or separated from the
piston upon application of a force of less than about

1O
37
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ojuse, the needle cap |nclud|ng a
h fluid nmedication within the

anpoul e. 12. The

pection anpouws ejof_1gl aim 1, wherein the

two pounds to the forward surface of the frangible end
member. The latching mechanism 34 and the plunger 18
are preferably formed of a material that provides
suitable frangibility for effecting needle retraction,
while also being chemically compatible with the stored
Polystyrene, for example, provides such
The

properties of frangibility and chemical compatibility

characteristics for use with various medications.

may be provided separately by, for example, providing
a conformal coating or layer of a chemically inert
material, such as polYtetrafluoroethylene, upon the
surfaces of the plunger 18 and the latching mechanism
34 that are maintained in contact with the stored

The periphery of the forward end of the piston 18
is contoured or tapered to mate with and abut the
cooperating wedge shaped surfaces 37 of the hooks 38,
for spreading the.fingers 36 to release the hooks from
More specifically, the piston
18 preferably has a tapered forward surface 50 which
engages the wedge shaped surfaces 57 of the hooks,
when the piéton 18 is urged forward within the barrel

The forward progrees of the piston 18 causes the
fingers 36 to spread radially outward by flexing or
breaking, thus releasing the head 30 of the needle 16.
When the head 30 of the needle 16 is released, the
needle 16 is thrust rearwardly by the spring 28 and is
propelled by the spring force through the aperture
formed in the forward end of the piston 18 by
separation of the frangible end member 52 from the
The needle 16 is then received, and
subsequently retained, within the cavity 48.

The ampoule 10 is shown in FIG. 1B with the

5
medication.
10
. medication.
'\,_,,. 15
the head of needle 16.
20
14a of the housing 14.
. 25
S
~
30
. piston 18.
35

injector assembly removed and the needle 16 in its
retracted position within the cavity 48. When the
needle is being retracted, and when the tip of the

[ 1687
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claim12, wherein the cartrldge

housi ng i ncl udag puncturing means for puncturing

injection anpoule of claim 13, wherein the forward portion of the piston
i ncl udes a ruptef abhe bacndlabéactivring the finjestdoangtabkehe cavity and

puncturabl e by Af@ePHQEiUél?Q Hﬁénénégbﬁﬁ?agtkﬂbﬁﬁEbOB o%&B%ﬁeahsthe

conpl et ed. 15. The_in L on augou € of claim1 erein
puncturing nean<e@%npfi B¢ RiFEARWAPH BRELRE HetH the tip of the

plunger rod, may be arranged to permit the plunger rod
5 to move the piston in only one direction. For
example, the boss 58 may be provided without threads,
yet having a sufficiently small diameter to fit within
the tip of the plunger rod, for abutment with and
alignment of the plunger rod. In such an abutting
10 arrangement, forward movement of the plunger rod will
urge the piston 18 in the forward direction within the
barrel 14a, while any rearward movement of the plunger
rod will merely cause the plunger rod and the boss 58
o to dissociate from each other. Alternatively, the
L 15 piston 18 can be structured to permit the boss 58, or
a supporting portion of the piston 18, to dissociate
from the remaining portion of the piston 18 if the
plunger rod is withdrawn from the barrel 18.
As has been mentioned, retraction of the needle
20 is effected by applying a forwardly directed force
upon the piston in excess of the force required to
eject fluid from the ampoule, yet comfortably within
the normal range of strength of the user’s hand. 1In
order to ensure that the ampoule remains in secure
25 engagement with the injector assembly, it may be
desirable to configure the ampoule and the injector
assembly to provide a positive, interlocking

e
e

engagement therebetween, as an enhancement or
alternative to the frictional engagement provided
30 between the chuck 70 and the ampoule 10.

Referring now to FIG. 3, there is shown an
ampoule 110 and an injector assembly 112 wherein means
are provided for interlocking engagement of the -
injector assembly 170 with the ampoule 110. Similar

35 parts in FIG. 3 to those shown in FIG. 1A are
designated by the same reference number with the
addition of 100 thereto. The ampoule 110 has a needle
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116 extending from a spring housing assembly 128 that

is secured within a main housing 114. The spring

housing assembly 128 includes a latching mechanism

(not shown) for selectively retaining the needle 116

5 in the projecting configuration and for releasing the

needle 116 into cavity 148 in response to being

actuated by the forward end of piston 118.

The barrel 114a of the ampoule 110 has a threaded

surface 160 formed thereon. The injector assembly 112
10 has a sleeve or cup portion 170 extending from the

body 171 of the injector assembly 112 for receiving

the barrel 114a therein. A complementary threaded

surface 172 is provided within the cup 170 for

- interlocking with the threaded surface 160 of the

. 15 ampoule 110. A radially projecting surface, such as
upon a flange 162, is provided upon the exterior of

the barrel 1l14a to provide a stop for abutting against
the forward peripheral surface 170a of the injector

assembly 112, when the injector assembly is mounted
20 upon the ampoule 110. The interlocking engagement of
surfaces 160 and 172 of the respective ampoule 110 and
injector assembly 112, provides enhanced security
against inadvertently ejecting the ampoule 110 from
the injector asseﬁbly 112 when retraction of the
] 25 needle is desired.-

Referring now to FIG. 4A, there is shown a self-

contained pre-filled injection ampoule 210. The
ampoule 210 is self-contained in the sense that a

separate injector assembly is -not required for

30 operation of the ampoule 210. Rather, the function of
a plunger rod, for pushing the piston 218, is provided
by the needle cap 219, as described hereinbelow.
Similar parts in FIG. 4 to those shown in FIG. 1A are

. designated by the same reference number with the

35 addition of 100 thereto.

The ampoule 210 comprises a main housing 214,

including a barrel 214a and a reduced diameter forward

)
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having a rear portion 23 NGWI199B f brjvard portion having a bore forned

t her ei n; a needl e pogitioned withi he bore; a spring
positioned within the boje for exerting -22 - a rearward bias on the
needl e; a needler hoer for retaining the needle within

t he bore against the rearward bias exerted by the spring;

a pi ston havi nglaqudd medigateicon Beteistomedl therein. Thssihdusiaw vit4in

the barrel, thepisSt¥e cartridge 30AChad ME prov1ded separfA1PUL 1 9D
configured for engagenent w th a plunge a forward

portion formed pgergqggﬂpkqﬁaconflguratlon shown 1n FIG. 5A. The
forward end of the cartridge 304 is sealed by a

5 puncturable membrane 301 which is preferably made of
an elastomeric material. The membrane 301 is
stretched to cover the front of the cartridge 304.

The membrane 301 is held in position by an annular
sealing ring 302 that is engaged within a

10 circumferential extexrior groove 305 formed about the
forward end of the cartridge 304. The sealing ring
302 may be an o-ring that is integrally formed with
the membrane 301. Alternatively, the sealing ring 302
may be a separate semi-rigid structure for

- 15 compressively engaging the membrane with the forward
end of the cartridge 304. A detent 306 is formed
within the interior of the housing 314 for receiving
the periphery of the sealing member 302 when in place
about the forward end of the cartridge 304, and for

20 retaining the cartridge within the housing 314 in the
assembled configuration prior to use. '

A piston 318 is positioned within the rear of the

cartridge 304 in the initial configuration shown in

_ FIG. SA. The rear end of the cartridge 304 is open to

25 provide access to the rear surface 356 of the piston
O 318 by a suitable plunger (not shown) for urging the
piston in the forward direction within the cartridge
304 when an injection is administered. The rear
_ surface 356 of the piston 318 may be provided with any
30 of the several engagement or abutment means described
hereinabove for mating with a piston. An axial cavity
348 is formed within the piston 318 for receiving the
needle 316 when needle retraction is effected. An
annular groove 323 is formed about the exterior of the
35 forward end of the plunger for retaining a sealing
member 322. The sealing member 322 includes an
enlarged rim portion for engagement within the groove

64
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pl unger . 19. An injection device for use with a pre-f“ﬂ]ﬂ !lmﬂ" (1” :
cartridge of the type contalnlng a supply of nedication *
punct urabl e pi sTbat pbdichi dacGlahmed As:t he device conpri sing:

1. An injection ampoule for use with an injector

assembly having a plunger, the injection ampoule

comprising:

a barrel for storing a quantity of fluid

medication, the barrel having a rear portion

sized to be engaged with the injector

assembly and a forward portion having a bore

formed therein;

a needle positioned within the bore;

a spring positioned within the bore for exerting

a rearward bias

on the needle;

a needle retaining member for retaining the

needle within the bore against the rearward
bias exerted by the spring; and
a piston positioned within the barrel and having

a cavity formed therein, the piston

including a rear portion configured for .
engagement with the plunger of the injector
assembly, and a forward portion adapted to

release the needle from the needle retaining
member and to receive the needle into the
cavity after an injection stroke is

completed.

e 2.. The injection ampoule of claim 1, wherein the

forward portion of the piston comprises a frangible
end member closing the forward end of the cavity and
adapted to be actuated to open the forward end of the
cavity after an injection stroke is completed.

3. The injection ampoule of claim 2, wherein the
frangible end member is integrally formed with the
forward portion of the piston and is configured to
separate from the forward portion of the piston in
response to a predetermined force exerted on the
frangible end member.
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cartridge is received into the barrel; a rod por"i'f'.“ g{np-ﬁb |
axially within the : barrel, the rod having a sh fEJUL_]g '
ihe

formed therein for conducting fluid ¢/! medi cat i|¢f
cartridge to the ' needl e; a rel easabl e engagenent

menber configured to hol d the plunger at a fixed position
within the barrel and to rel ease the pl unger fromthe fixed
position in response to a predetermned force

exerted upon the cartridge after an i nj ection stroke;

a forward portion configured to rel ease the needl e fromthe
needl e retai ner when - —t he rel easabl e engagenent nenber is

di sengaged fromthe barrel. 20. e injection device of claim19,
wherein the hollow shaft isférmed ithin the rod to provide a reduced

di anmeter portion within the ar - por §i on of
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-36 - the rod and an .enl arged dianeter forward portion tgy Rﬁﬁ \Jq_
expansion of the spring therein to retfdtt the needle. & device
of cl.aim 20, wherein the needle extends rearwardly wthin the rod to a

termnal location within the reduced dianeter portion of the shaft.
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22. 'The device of claim 19, wherein the rear portion of the j TZA
i i i i nt erl ocki ng en § Mﬁth -

conprises interlocking engagenent nmeans for ,
t he piston. 23. The device of clai ms22; wherein the interl La oy

engagenent mneans conprises threaded engagi ng surfaces. 24. The deV|ce
claim 23, conprising flexible centering neans for centering the plunger
within the barrel and for resisting rotation of the plunger when the

t hreaded engagi ng surfaces are engaged. 25. The device of claim19,
wherein the rel easabl e engagenment nenber conprises a radial seating nenber
sized for abutnment wth the forward end of the «cartridge. 26. The

device of claim?25, wherein the barrel
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conprises a seating surface fornmed therein for
27. The device of cl

radi al

menber within the _
sized to contain the reaP/bhd of the cartri

the barrel is

the cartridge is fully depressed in the barrel,
of the cartridge.
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(57) Abstract

Pre-filled injection ampoules (10, 110, 210, 310) for administering a readily available dose of fluid medication are provided with a
retractable needle (16, 116, 216, 316). The needle is held in a projecting configuration from a barrel on the needle by a spring located
within a spring housing (28, 128, 228, 328). A needle retaining member (32) forms the rear of the spring housing (28, 128, 228, 328), and
includes a plurality of latching fingers (34) for holding the needle. A piston (18, 118, 218, 318) is slidably positioned within the barrel (14,
114, 214, 314) for expelling the fiuid medication therefrom. The piston (18, 118, 218, 318) is configured to release the fingers (34) after
completion of an injection stroke and to receive the needle in an internal cavity (48, 148, 248, 348). ’
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